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This series of articles constitute the 1943 report of the 
Vegetable Seed Treetment Subcommittee of the Seed Treatment Committee 
to the Americen Phytopathologicz1 Society. The reports by Drs. Koe 
and Semeniuk report work done indepencently of the vegetebie comm? ‘se 
but are included herein for the convenience of the readers in as: 
bling the various reports. 
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I. SCOPE OF THE 1943 TESTS 





George L. McNew 


Series of uniform seed treatment tests were made with 13 vegetable 
crops during 1943. A total of 233 sets of seed were distributed to 60 
cooperators’ in 34 States, and in 2 Provinces of Canada, as shown in 
Table 1. Each set consisted of 5 replications of 100 seeds each from 
various treated lots prepared by the crop leaders. All the seed of each 
crop was from the same stock except for potatoes and sweetpotatoes, of 
which each cooperator treated his own stock according to standard pro- 
cedures. 

The tests were set out according to a fixed plan at the appropriate 
date in each locality, and the data were subjected to analysis of vari- 
ance according to the same procedure; so the variations in results re- 
ported are mainly attributable to differences in environmental condi- 
tions. The reports offer considerable data on the severity of seed decay 
and damping=off in different localities, the value of different fungi- 
cides, and the minimum effective dosages that can be employed under dif- 
ferent environmental conditions. 

Considerable emphasis was placed on the rate of application because 
the use of different dosages is a preferred method of evaluating fungi- 
cides. Furthermore, the infornation obtained can be of great service 
in making effective use of existing supplies of fungicides. In all 
weight. This was considered necessary to avoid the confusion and mis- 
interpretaion that has developed from using different standards such as 
those in vogue (percentages, oz. per 15 1b., or oz, per bushel). The 
bushel measure is so variable that it particularly is to be condemned 
and should be discarded in expressing rates. Where confusion is likely 
to result from use of »xercentages, the rate in ounces per bushel has 
been put in parentheses at some point in each report. 
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Number of Cooperative Seed Treatment Trials Made During 1943 
Fae able 1 ; 







































































| Test to. Name. of i: a 
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® Crops tested: 


A. Sweet corn D. Soybeans 
B, Peas E, Spinach 
C. Lima Beans “F< Beets 
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Tomatoes J. Snap beans 

Onion K. Cucumber 

Potato -~be- Sweetpotato 
_M. Carrot 
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The fungicides tested.:on, gne. or more crops were: 1 
ree ae | ; 

Arasan (504% tetrane thyl-théuran-Aieuitiad Lome ice by the Bayer- *s 
duPont Company) : iss 

Bichloride of mereury (mercuric. ghloride, corrosive. wie ilinbes’ . 

Borax (sodium tetrabora te. manufac tured by the Pacific Coast Borax Com-:. 
pany) -: 
Catex {an impure ‘aheeed aoenniidk by the destructive distillation of pine 
wood by the Southern Pine Chemical Company) 

New Improved Ceresan (54 ethyl mercury choaibete manufactured by Dupaie. 
duPont Company) 

2f Ceresan (24 ethyl mercury chloride manufactured by the Bayer-duPont 
Company) 

Copper sulfate (blue vitriol crystals with 254 copper equivalent) 

Fermate (70% ferric dimethyl-ditho-carbamate manufactured by the Gras- 
selli Chemical Division of E, I. duPont Company) 

Formaldehyde-404 solution 

Semesan (30% hydroxymercurichlorophenol manufactured by the Bayer- 
duPont Company) 

Semesan Jr, (14 ethyl mercury phosphate manufactured by the Bayer- 
duPont Company) 

Semesan Bel (12% hydroxymercurinitrophenol and 24 hydroxymercurichloro- 
phenol manufactured by the Bayer-duPont Company) 

Spergon (98% tetrachloro-para-benzoquinone menufactured by the U. S, 
Rubber Company) 

Thiosan (same as Arasan except for incorporation of a wetting agent) 

Yellow cuprocide (83% yellow cuprous oxide manufactured by the Rohm and 
Haas Company) 

Yellow oxide of mercury (mercuric oxide) 

Zine oxide (AAZ special manufactured by Rohm and Haas or Vasco 4 by 
Virginia Smelting Company). 


Several new lines of study were undertaken by the Committee in 1943, 
Preliminary tests on seed disinfectants were initiated, Seed treatments 
as substitutes for soil disinfestants, such as formaldehyde for controlling 
onion smut, have been so promising that they were placed in the cooperative 
tests. The critical studies on the value of potato seed-piece treatment 
were continued another year to determine if they were of dubious value as 
indicated by the 1942 tests. Preliminary studies were begun with fungi- 
cides for soybean seed. Considerable effort was devoted to a study of 
the possibility of securing pre-treatment of vegetable seed by seedsmen 
before distribution to the growers. Since this latter activity is more of 
an extension function than research, its activities were later incorporated 
into the program of the Fungicide Sub-committee of the War Committee, but 
it may well be included in this report since it is largely based on the 
research activities of the Vegetable Seed Treatment Committee. 

It is hoped that members of the American Phytopathological Society and 
their fellow scientists can make use of this report in meeting war-time 
conditions. If occasion demands citation of the data, due credit should 
be given to the appropriate crop leader for preparation of summaries and 


to the particular cooperators who collected specific data and made these — 
' 











6 


studies possible. The leaders responsible for the different reports are 
as follows: sweet.corn, C. M..Haenseler; peas, George L. |.cNew; lima 
and snap beans, J. C. Walker; soybeans, R. H. Porter; spinach, R. P. 
Porter; beets, L. Ds Leach; tomatoes and cucumbers, S. P. Doolittle; 
onions, A. G, Newhall; potato, C. N. Clayton; sweetpotato, C. J. Nusbaum; 
and contact with seedsmen, R. H. Porter and W. F. Crosier. 

NAUGATUCK CHiMICAL DIVISION OF UNITED STATES RUBBER COPANY, MAUGATUCK, 
CONN. (Formerly at New York State Agricultural Experiment Station, 
Geneva). 







































_ SWEET CORN SEED TREATMENTS 
- . GC, M, Haenseler ) 


Emergence data were obtained in 31° standardized tests conducted in 31 
localities in 23 States on a commercial lot of Golden Cross Bantam sweet 
corn agitated for 15 minutes with different chemicals. The treatments ap- 
plied were Semesan Jr. at 0.1875% ‘by. metas ‘Arasan at 0. 093745: Oo. 18754, 
and 0.3750%; and Spergon at 0.09374, 0.18754, and 0.3754. 

A total of 500 seeds of each*of these treated lots and'an untreated — 
check were planted in 5 randomized replications of 100 seeds each, Counts 
were taken on total number of seedlings emerged. Records on the number 
of weak seedlings was obtained in 13 of the 41 tests. 

All tests were made under field conditions. A record of the environmen- 
tal conditions prevailing in eash test is given in Table 2. Data on seed- 
ling emergence and the statistical significance of these data are’ record- 
ed- in Table 3. 

The number of tests in which seedling emergence for one treatment was 
significantly better than for each other treatment, and the aplative value 
of the several treatments are presented in Table 4. 

In eighteen (58%) of the 31 tests. conducted in 1943, the total. emergence 
counts showed: statistically significant differences (at 5a level) between 
treatments when the data were’analyzed by Fisher's method for the analysis 
of variance for a randomized block experiment. Based on analysis of these 
18 significant tests the results may be summarized es follows: 

1. Treated: seed gave significantly higher germination rates in at ex- 
cept 2 out of a total of 126 possible comparisons. 

2. Arasar and Spergon gave significant in¢reases in germination in a 
larger number of cases than did Semesan Jr. used at the same dosage. 

3- In each of 3 dosages used, Arasan gave increased ever some~ 
what more frequently than did Spereon, 

4. Both Arasan and Spergon gave progressively better seed ait eee oe 
as the dosage rates were increased from .093%j to .1874 and to .375/. 

5. “Weak seedling" counts made in 14 tests showed the largest total num- 
ber of weak seedlings from untreated seed, and the lowest number in the | 
-375% Arasan treatment which gave the highest total emergence. Thus the 
largest number of weak seedlings occurred where the total germination was 
poorest and vice versa. This would indicate definitely that greater bene- 
fits may be derived from seed treatments than are shown in the “total 
emergence” figures ordinarily used in evaluating seed protectants. 

6... Yields were obtained in only one test. In this test .3754 Arasan- 
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Table 2. 


sweet corn teats conducted in 1943. 


Location, time, and environmental conditions for 41 cooperative 











































Pa heavy rains duri rmination period. 
half of germination period only. ° 





Report f from Plant=" Soil condition } Germ. period” . _ Days 
Test | ing | PH jliwist-) | Rain- ‘Air temp. 7, to 
“3o._|statel ante ae ; ure | Soil: type- + Pall _| in, Max. | eme e 
ee Ces ae ae as % 
3° It. 5/4 7-2 Opt. jGlay aoa’ 3.92 | 23 \. 1 
lo |Ind. 4/19 | =-- (|Dry  |Sandy - (11.43 1 44-6 | 
17-1 | Iowa 4/16 , 7.0 ,Opt. ;Clay loam Et abe H | ane 
19-2 iatna 5/230 | 6,v Wet? /Loam | 1.06 agro poe 
22 were 5/4 | 6.0 {Wet Sandy loam |; 2,42 : S41 
25-2 | ‘iss. | 4/2 | 6.7 ‘Wet if. sandy -loam | -79 56-01 | B 6 
30 \Neb. 5/5. | 5-6 V.wet Clay loam 2.6 rae | 11 
31. [N.J. 7/16 | 5.0 ‘Opt. iLoan | 33 = aS Ce 
3 _{N.¥. |5/10 {| -- ‘Dry !Sandy loam 2 54-6 1.44 
36-2. \N-Y. ,6/29 | 7.0 Opt. jSilt loam 0-03 } -- 
ae ote 
a4 ‘Pa, (6/4 | 6.6 ‘bry iClay loam | 355 i “Oysea ' “1-7 
4e Be c. | 3/16 | ae ‘Opt. |Sandy loam | 2.40 <7 5 a 1 g 
ie 15/0 -5 Opt. (Sandy loam (1.98 3- Log 
49. Irena. | 4/29 i Opt. 'Silt loam ; 1.21 5o-o1 é 
52. ; ash~,5/27 | 5.7 |Opt. {Sandy loam | 1.07 23-68 | <= 
“54. Wesel 7.2 ‘Wet | Loan | 72. 39-59 st 
55... W.Va.) 5/20 7.4 Wet | Clay loam | Note® er 1. 
50. jWyo..' 5/4 745 Opt. Sandy loam | 672) 38-53 |. 23 
2. (Cona.3/16 '5.2 Vet (F. sandy loam W.dhiy | 54-00. | 7 
6... alas.) 3/1e | 7.0 Opt. (F. loamy sand 00 =, 56-v0 +< 
igh Maing 4 | 6.5 ol he sandy loani fete : 49-79 } 4 
es ; moa YE | 5-7 ‘Dry : 41¢ loam 2.34 : 39-03 | f 
"i 5 bv ae ) 5-7 |Opt. | Ochlockonee | .07 54-79 | 4 
20-3. Ei | soe iS : te Be 
Os5- iiss.! 4/ ‘Dry Silt loam a 99-73 3 
vee AS 15/26: 5-1 Opt. | Loam 1.55. | 59-01 5 
a eee | | 
ei I ¥. (b/s. J 4-7-0 (Opt. {Silt loan (1.74 = 63-835 wf = 
1-720 4 
40 © |Ohio | 5/14-: *},065 ;Opt. {Silt loan | 2.27 49-67 | -- 
ae Okls.| 4/7 | 6.0 \Dry | Loam lh. OS | 40-73 10 
45 Reis 5/13 | 6.2 Wet ive F.¥ine Pt 32> | 45-65 — 9° 
47 —ts.¢, | 4/26” | 545 ‘Opt. a loam | 417 | 57-02 i 7 
td iWis. 15/26.°.| =-- |Opt. | Silt loam 11.13 50-72 i_10 
=. ies ¢ " bet t a tim 
. "Days te nerce” was taken ag tine, neem ere : r 
oe ratures, 
“Shee “ager Teal dg peste Mas arbitrarily cbasidered as SOM longer 
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Temperature data on last 
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Table 3. Summery of cooperative sweet corn seed treatment tests anal- 
yzed as randomized block tests -- 1943 
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Table 4. Number of tests in which seedling emergence for one treatment 
was Significantly better than that for eech other treatment 
in 18 of the 31 tests (liaximum score = 126) 
:Number of times treatment in Column 1 wes better than:Score 
: of 
Column :Seme— :; Arasan used at : Spergon used et : Un- :treat- 
1 :san Jr.:.0937:.1875: . 375%: .0937: .1875: .375%: treeted s:ment 
3.18754: 4 3: 4% 3 s ~~ 3 ©. 3 : check 3 
Semesan Jr. : 3 : : : 3 $ 
.1875% >: — : 0: 0: 1:8: 2: 21: +0 § — 
Arasan 3 g : : : 3 - : 
20937% : 3 :—-——-: 1: ls: 1s 2 3: 2 3 12 : 22 
Arasan : : : : g : $ 
21875% : § s+ 2:3:—~——: 1: 4 : 1: 2 2 14 : 29 
&£rasan $ : : : : : $ $ 
375% : 6 : 4 : O :—-—: 6 : 2: 1 3 14 : 33 
Spergon : 3 $ $ $ $ ¢ $ 
.0937% >: 2 : 0: 21: 1 :-—-: 0 : O : 9 : 13 
Spergon g $ $ H $ $ : H 
.1875% : 2 3:1: 1: 212: «21 :s:—: O : ill : 17 
Spergon g $ $ $ $ $ $ : 
03752 : &4 : 2 2 38 1: 2 1 3: ——-: 12 : 25 
Untreated : : : $ 3 : : : 
check : O : O 3; 1 : 1: O 0: G6 3 —~- 3s 2 








treated seed gave highest 
treatments except Semesan 


the untreated seed. 
7. In one test where height of plants at tassel time was taken, no 

significant difference in average plant height was shown as a result of 

the seed treatments. 


NEY JERSEY AGRICULTURAL EXPERIMENT STATION, NEW BRUNSWICK 


germination and highest yield, and all of the 
Jr. gave significantly higher yields than did 
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PEA SEED TREATMENTS 





George L. McNew 


Sufficient pea seed of the variety Thos. Laxton was treated to provide 
5 replications of 100 seeds from each treatment for 32 tests by 28 co» 
operators in 23 States and in 2 Provinces of Canada. The seed was treat- 
ed by rotation in a half-filled glass container om a vertical turntable 
for 15 minutes with Spergon, Arasan, or Fermate at 0.34% (3 ounces per 
bushel), 0.17%, and 0.08% by weight. ‘hese 9 treatments and an un- 
treated control were used in all tests. 

Two orientation tests were made under greenhouse conditions: one in 
steamed soil and another in steamed soil artifically infested with 
Pythium ultimum. “mergence records were taken 38 days after the seed was 
sown. At that time the plants were cut off at the ground line, dried to 
constant weight at 105°C., and weighed. Records on the amount of chemi- 
cal applied:to the seed and the results of these 2 tests are given in 
Table 5. 


Table 5. ffect of seed treatments on the emergence and growth of peas 
in steamed and Pythium-infested soil® 
Treatment 2 jeight of materials : Emergence in ° : Dry 3 wt. plants 
-applied to seed: Untr. :Chemi- : : Treated : Steamed: Infest-: Steamed: Infest- 





























Material: Rate : seed _: cal™ : seed _: soil sed soil: soil :ed soil 
to ty Ge: 9-'Tiess Bee tee : & : Gm. : Gn. 

Spergon : .335 : 4500.1 : 15.08 : 4514.2 : 98.0 : 95.2 : 18.12 : 17.44 
Spergon : .168 + 4500.0 : 7.54 : 4507-3: 97-8 : 96.8 +: 17.26 : 16.46 
Spergon : .084 : 4500.1 : 3,78 : 4504.1 : 97.4 : 94.2 +: 17-48 : 16.50 
Arasan : » 335 : 4500.0 : 15.08 ; 4515.1 : 98.2 : 87.2 : 16.64 : 16.26 
Arasan : 2.168 : 4500.1 : 7.54 : 4507.0: 96.6: 91.4 +: 17.22 : 15.C8 
Arasan : .084 : 4500.0 : 3.78 : 4503.5: 97.4: 94.8 +: 15.92 : 16.70 
Formate : .335 : 450C.C : 15.08-: 4514.2: 97,6: 90-4 +: 16.02 : 16,06 
Fermate : .168 : 4500:1 : 7.54 : 4506.5 : 96.8 : 87-6 +: 16.76 : 14.02 
Fermate : .084 : 4500.0 : 3.78 : 4503.8 : 97.2: 89.8 : 16.54 : 15.24 
None: w--.: 4500.0: --- & UA99.6 2 96h 2 78.6.2 16.20 : 13.1, 
Sign. Diff. at 5% Point 2 MsS. 2 .360--4 -WsBe-2-o. 055 





@These 2 tests are referred to as 36a and 36b in subsequent tables. 
A slight excess over calculated amount was used in order to secure 
full dosages. — 
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Apparently none of the treatments injured the seed appreciably since 
about 97% emergence was secured from all lots sown in steamed (disease- 
free).soil. There was no significant difference in the average dry 
weight of plants in steamed soil, but there was definite indication that 
all 4 Spergon-treated lots produced heavier plants. In Pythium-infested 
soil, all 9 treatments produced significant increases in emergence and 
yield of dry plant tissue. The materials rated in the order Spergon, 
Arasan, and Fermate. There wag no significant dosage response even 
though Fermate appeared slightly less effective at the lower dosages. 

The seed lots distributed to cooperators were sown in randomized blocks 
under a variety of field conditions as shown in Table 6. The conditions 
were typical of the locality in all except 2 or 3 tests where seed were 

sown in greenhouses or watered. In all other tests the seed was sown at 
the usual planting date under ordinary circumstances. 

Emergence varied widely in the different localities with untreated seed 
producing between 8.0 and 90.6% of a stand. One or more treatments pro- 
duced a significant increase in emergence in 22 (69%) of the 32 tests as 
shown by the records in Table 7. On the average of all tests, emergence 
was increased from 71% in the checks to 86% in the better treatments. 

The average emergence in the 22 tests with significant differences was 
only slightly less for the better treatments, but the untreated controls 
had dropped to 65.6% emergence. 

A comparison of the various tests show wide variations in results, but 
-the general averages for the 9 treatments agree very closely with the 

results obtained in the orientetion tests. Very few of the field tests 
showed definite dosage response curves, but in l' or 2 instances where 
seed decay was severe (test 02) the heavier applications were definitely 
superior. Spergon appeared to be more effective than the 2 orgsnic sul- 
fur compounds since it produced an average emergence in the significant 
tests that was 1 to 4% better than Arasan and 6 to 8% better then Fermate. 
The relative value of the various treatments perhaps can best be sum- 
marized by the number of times that they were reported significantly bet- 
ter than some other treatment or the controls. Such data, abstracted 
from Table 7, have been summarized in Table 8. The margin of safety for 
these 3 organic treatments*is amply attested by the failure of the un- 
treated seed to score on any of the treated lots in any of the 22 tests 
used in compiling Table 8. On the other hand, the treated lots produced 
significant improvement in°160 instances. Spergon's margin of superiority 
when used at 0.35% (3 oz. bu.) and 0.17% (1.5 oz.) is definitely shown by 
the scores of 69 and 68 as compared to 63 for Arasan at 0.35% and 31 for 
Fermate at 0.35%. A more critical comparisén probably could be obtained 
from examining the number of times some other treatment excelled them by 
a significant margin. As shown-in the bottom line of Table 8, ‘Spergon at 
-the 2 higher dosages was scored upon only.4 and 2 times,. respectively. 

There would seem to be little practical advantage in using more than 
0.17% of Spergon (1.5 oz./bu.) by weight since the benefits from heavier 
rates under average conditions would not justify: the additional expense. 
Under some conditions (tests 02, 51), however, the heavier application is 
worthwhile. The heavier doses of Arasan and Fermate seem to be warranted 

under average conditions. As a matter of fact, heavier rates for Fermate 
were quite essential in many tests. 






















Table 6. 
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Location, time, and envoronmental conditions for 32 cooperative 
pea seed treatment tests conducted in 1943 





Report from:Plent-: 





Soil conditions 





; 


Air ¢Days 











Test: State: ing at_plenting time i Rein-| tempera-| to 
no. ; date filoist- fall; ture | emerge 
: 3 Soil type : pH } ure thiex. sliin.} 
i z tin, | °F. °F.) 
Ne ‘| 
Ol Calif. 2g ‘Sandy loam 7.1 Opt. | 06016 44!) — 
02 Conn. :3/30 Fine sandy loam 5.2 ‘Wet Water} 8 61 '~ 6 
06 iFla. 1/29 Sandy loam 6.5 Opt. -—-| 79: 55 }8-10 
10 ‘Ge. i2/f1 — Sandy loam 5.2 Opt. ' 1.00: 70 43] 12 
12 ‘Idaho 5/21 Sandy loam - 6.9 ‘Opt. 0.05: 66 44 |9-12 
13 ‘Ill. ‘5/13 Clay loam 6.2 iOpt. 2.55| 57 4/1. 6 
17a ‘Iowa ‘4/8 Clay loam — (Opt. -—-|-— -—--/} 12 
17b ‘Iowa i- Silt loam -— ‘Moist hater 50 -—-; — 
2 jMass. ‘4/28 ‘Grav.S. loam 5.9 wet 3 07| 64 40; 15 
24° ‘Mich. {5/7 ‘Sandy loam — 2.94; 61 43° — 
2% ‘Minn. 4/23 Silt loam 5.7 Opt. | 0.831 60 38} 20 
28a |iliss. 3 icleh Fine sandy loam 6.7 '—- 4.25; 57 34; 19 
28b jis. * 2/13 Silt loam ‘5.4 (Opt. |: 0 77 60 39 12-14 
30 Nebr. |4/z ‘Clay loan tet eae Be eo 6 41 ! uu 
31 jN.J. (7/16 ‘Loam 15.6 jOpt. | 0. 09; 8 6! 8 
33 jN.Y. '3/27 ‘Loam ‘5.1 Opt. 2.56) 49 331 & 
34 jN.¥. 7/4/24 ‘Sandy loam (6.5 Wet ; 0.21; 63 45, ll 
36a ie oe ‘1/27. += Sterile compost ‘(6.8 |Opt. Viater! 75 60; 9 
%b N.Y. 11/20 Infested compost 6.9 !Opt. jWater! 75 60 oe 
402 jOhio ‘4/29 Muck ‘5.5 ‘Opt. ; 1.42! 65 50; ll 
40b [Ohio (4/24 Silt loam '6.5 \tiet , 0.93) 60 %! Il 
40.1 Oreg? 3/9 Clay loam 16.0 |Wet { 0.45) 55 354-15 
44 |\Pa. [4/27 ‘Clay loam 6.9 --- | 0.61) 55 38: 8 
46  \S.C. 1/27 ‘Sandy loam 5.1 Opt. | 2.591 63 40; 16 
47 {S.C. -'3/11 ‘Sandy loam '5.8 (Opt. i 0. 11) he. SB.4- 4 
48. {S.D. \2/2h ‘Sandy loam 6.5 Dry 0.94: 65 38 + 30 
51 \Va. 3/2 Sandy loam (5.8 Opt. | 1.99) 59 37| 18 
52 jWash. |4/24 ‘Sandy loam 16.0 ;Opt. | 0.5064 2%! — 
54 ‘Wash. 5/5 Loam '7.2:\Opt. | 0.95; 55° 37} % 
57 (Wis. {4/21 {Silt loam 16.5 Opt. | 0.99165 44! lu 
58 jilyo. i4/29 Sandy loem 17.5 |om——. | 0.72! 54 38) @ 
60 |Cemmda: 16/20 ‘Sandy loam 17.5: Opt. | Bear FS Bit’ 6 
a — 28b test mde. by H. H. Foster; 40.1 test made by P. Wi. Miller and 


FP. P. Mctihorter 
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Table 7. 


(table concluded on next page) 
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Table 7. Effect of seed treatments on emergence of Thos. Laxton peas. 
(Concluded from preceding page) 
Report :rom { Emergence irom seéd treated with : Diff. $ Calc. 
Test: Local- ' Fermate at rete of 'Untrested, req. : F 
no.’ ity 3 335% $ 168% | .085% }$ check {_sign. | value 
~ | Batt: eee 
01 Calif. | $36 ; 836 |. 82.8 1% 2 6.4 | 2,12 
02 | Conn, §3.6 !' $1.8 1 “%.2 $.0 9.9 | 34.20 
06 « Fle. $1.2 : 61.4 : 66.0 60.8 12.0 ° 6.02 
10 Ga. \ Te ks He Ba 67.4 5.2: 2,81 
ie 90.8 | 88.6 | 86.4 83.6 4.1; 7.94 
17a | Iowa 1.4 | 89.8.' 87.4 ) 71d 9.61 3.58 
17b Iowa % 8 795 18.2 43.8 10.9! 8.7 
22. . hess. 838.0-; 87.8 . 82.6 69.6 6.5: 10.22 
24, lich. Ta i 1D. Wee 49.4 12.8. 5.% 
% j,Minn. § 93.4 | 4 | 93-2 | WG 3.1; 3.53 
2 itd. % hi i i790 | 62.0.) 62.2 -| (19.2 |- 2258 
23 1M. | Oe TER 75.0 64.4 5.41 10.42 
Me. tees 1 Fee eS OS 61.6 7.91 3a 
%b ' W.Y. 90.4 : 87.6 | 89.8 73.6 3.0; 5.61 
40a , Ohio 71.6 74.6 | Wed 66.4 6.5; 9.77 
406 : Ohio 88.8 ' 83.6 82.8 73.0 5.8: T.lb 
40.1; Oreg. 81.8 8.1 281 0 8.6: 2.15 
4h | Pe. ' $8.2 8 .0 87.60 2.0 4.0 5.50 
5. .' Va. % .3 SA \ 308 > BA: 8.6 : 26.20 
Ms Waugh. T2k 77 2 75.0 73.2 73 2.51 
54 +: Wash. 88.2 90.0 ' 8.0 82.6 4.6 2.33 
57 Wis. 82 4 &4.2 76 .2 72.0 6 .6 4.35 
' 
Ave (Sign.) «| 79.3 3): TE; 75.2 65.6 sediniy i 5 se 
12. | Idsho | 876 i 88.0 i 835.0 81.4 ; N.S. 0.06 
28. ‘iiss. ‘' 80.0 | 62.2 4 |. FR: N.S. 1.58 
266 | Wiss. “1 0° < Gs er 8 a ee 
30 jNebr. , %.4 87 62 38.4 $2.0 .+< Boon  Saee 
He (HY... Wh 6.8 ' 97.2 : Hh + WS, 0.5 
46 +S.C. | 83.0 78.2 °° 826 ' 83.4" “RS Be 
Mi 1 S.0./ | U6 Wek | 93.8 | Wed H.S. 1.80 
8. ( S00) OS | OR 15.4 | FEB %.8. 2.33 
56 | WYO. 20.4 91.4 $8.4 ; 87.2 ; N.S. 1.99 
60 , Canade | 93.0 oe Ms ie Os ee ae 
Av. (Jot sign.) 88.7 | 86.4 35.0 83.3 --; —_—_- — 





GRAND AV. 








16 


Table &. 


Relative 
of tests 
than any 








scores. for pec. seed treatments ‘based upon the number 
in which they produced « significantly. lerger stand 
other treetment ({idaximum score. =..198): 
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:Number of 
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:0.17:0.08:ed check: ment 








: oa hie bie Ba Pee a : Zs : 
Spergon : : : : : : H $ : $ : 
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Me 2 a Se ee ee OE ee Ue ee Te 
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Several investigators took the time and effort to harvest the vines 
and weigh them, or to pick the pods and weigh them. The data are sumnmar- 
ized in Table 9. 

The various treatments increased the’ yields by 15 to 2C% as an average 
of all tests. In the 4 tests where the differences were statistically 
Significant the increase amounted to almest 30% for the better treat- 
ments. In one test ($51) the begt treatinent almost trebled the yield. 
Although there is no doubt that treatment was effective in increasing 
yi-lds, no sound conclusion can be reached from the data on the rela~ 
tive value of the different treatments. 


Summary. All 3 organic materials can be profitably used as pea seed 
treatments. Significant improvement in emergence was secured in 69% of 
the localities, and yields were increased by an average of 15 to 30%. 
Spergon was more consistently berieficial than the other 2 materials and 
gave practically as good results when used at 0.17% (1.5 oz./bu.) as at 
double this rate. The other 2 materials gave better results at 0.35% 
than at lover dosages. The value of Feruate as a pea seed protectant 
may be seriously questioned, but arasan can be used at the heavier rate 
of application. 

NAUGATUCK CHE} ICAL DIVISICK CF USITED STATES RUBB&R COMPANY, NAUGATUCK, 
CON} . : 





IV. LIMA BEAN SEED TREATMENTS | 





J. C. Walker and W. W. Hare 


The Henderson Bush variety of lima bean was used in these tests. The 
seed was furnished gratis by the Ferry-Morse Seed-Company. The follow- 
ing treatments were made in a rotary seed treater: Spergon at 0.2% by 
weight (0.5 oz. per 15 lb. of seed), and 0.1%; and Fermate at 0.2% and 
0.1% by weight. Five replications of 100 seeds each from these treated 
lots and from an untreated control were planted in randomized blocks by 
the cooperators under field conditions in all tests except 36b. 

The locations, planting dates, soil type, reaction, and moisture at 
time of planting, precipitation, range of maximum and minimum air tem 
peratures from planting to average date of emergence, and ~ average 
number of days from planting to emergence are set forth in Table 10. 

In Table 11 are givmthe data from the individual locations, showing: 
the average number of seedlings for each treatment, calculated F value, 
and the minimum difference in the means required for significance. 
There were significant differences in 11 of the 26 tests. However, the 
treatments were significantly better than the check in only 9 tests, 
since the difference in tests 28b and 35 was between different treat- 
ment only. 

The data from group analyses: of combined tests (method of E. B. 
Roessler and L. D. Leach) are given in Table 12. When tests 10, 52, 
and 33 are omitted, the remaining 23 tests (group 2) form a homogeneous 
group. Tests 10, 52, and 33 (group 1) also form a homogeneous group. 
In group 1, Spergon at 0.2% and Fermate at Osh were siguiticgntly bet- 
ter than the check. 

In group 2 all treatments are significantly better than bhe check 
and Spergon at 0.2%, Spergon at 0.1%, and Fermate at 0.2% are better 
than Fermate at 0.1%. Spergon at 0.2% and Spergon at 0.1% show no dif- 
ferences, but both are better than Fermate at 0.2%. For practical pur- 
poses this analysis indicates the use of Spergon at 0.1% by weight 
or Fermate at 0.2% by weight, the choice depending on cost and availa- 
bility. 

UNIVERSITY OF WISCOiSTIi', MADISON 
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Table 10. Location, time, and environmental conditions of lima bean seed 
treatment tests with the Henderson Bush variety — 1943. 

$ :Plent—} Soil 3 
Test'State: ing ¢ ; Rain- 
no.. | date | fall 








toist— | ' temper-} emerge 


> 
> 


i 
> 


: ature 





Ga : 3/29 
Wash. |5/27 
‘N.Y. (5/28 


‘Ohio ‘6/8 
N.Y. 6/4 
' Iowa 15/8 
‘Tl, 6/3 
N.Y. (5/15 
‘Minn. /5/3 
\ Wis. 5/20 
‘Fla. 
6.6, 
iPa. (6/12 
‘N.Y. (6/12 
Okla. 6/6 
| W.Va. |5/18 
lhiass. [5/24 
Miss. |4/21 
| Yiyo. 5/25 
| Calir 44/50 
NJ. '7/17 
iiss. \4/1 
1S.C. (4/22 
Iw. Y. 6/3 
\Va. 5/5 
\Vis. ad 
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3/24 


11/29 
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‘Sandy loam 
; Loam 
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‘Miemi silt 
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— ' Table 11. Summary of individual tests with Henderson Bush lima beans, 
enalyzed as randomized block tests 
~ F {Average number of seedlings i ! 
ge Test State Spergon ; Spergon + Fermete ; Fermete ¢ Check 3 F MSD 
~— NO.§ 30.2% 0.1% 0.2% | 0.1% , Value ; 
' ! | 
10 jGa. | 75.6 | 55.8 12.6 4 wa ie oe 
52 i Vash, | 71.6 , 68.0 60.8 526 ;, Meh | 99: 13.4 
33 'N.Y. | 77.6 %0 | Thed 66.2 |; 72.4 1.05 NS 
Bees, THA See 
40 ‘Ohio | 72.6 ! 686 | = 68.2 68.2 65.6 | 0.49; NS 
3 Re | SBS 1 SM 5.4. 64.0 | 52.0 | 2.14; NS 
17 jIowa | 32.0 {| 306 | 41.2 30.0 | @8 | 3.30) 9.2 
13 USE. © 75.2 | | 70.8 64.6.-; 64.4 ; 2.65. NS 
6b N.Y. | 47.0 ; 31.0 | 18.8 | 15.0 | 9.4 | 24.91.: 9.0 
2% jitim.! 29.2 | 33.6 | 39.8 | 37.0-! 326 | 2.03. MS 
S7b | Wiss 42° 402 fo BOs 98 be Ak BB BAR SS 
8 | Fla. | 66 {| 666 | 58.3 | 62.8: -| 53.8 2.16 : NS 
th 18.0. Reg OWS Be) 38 | BSD BOR). LT 
44 (Pa. } 78.6 -\> 856)" 17.22.74: Wea | 78.8 | 0.38; NS 
Ha jNeY. | B66 | 736 | 71.2 71.2 |. 746 | 0.89 ;. NS 
Al Okla. | Tah FRB | 76.8 | 78.4 | 72.8 | 1.13, NS 
55 |W.Va | 60.8 60.6 - 59-8 | 542 | 45.6 | 8.% ; 6.5 
22 |Mess./ 80.0 {| 77.8 , 74.8 | 73.2 | 70.4 | 3.111} 6.4 
28a |Miss.| 67.6 | O22 GLB 4 Ohad: 4 4B O° |. TL | 653 
58 iWyo. ; 41.6 {| 40.0 | 42.0 ; 44.0 | 29.8 | 6.95! 6.4 
1 ‘Calif} 63.4 : 64.0 | 61.46 {! 61.0 ; 60.0 0.62: NS 
3l (NJ. | 83.4 | 83.4 | 80.0 | 78.8 84.1. * .1.45. NS 
28b |liiss.| 77.0 76.4 | %.4 | 68.2-; 73.8 3.46: 6.1 
a? 8.0. } Rak" 69253 M6 3 FAD. 3 1: Old... 0k Bee 
Se Oa Baa BR he Fed « OE a Soe 
We be Pee? AS | 69D | 70.2 , 69.0 | 1.91: NS 
Se [Vis | 5 | 324 M2 | 6.8 | 24 | 1.06] ES 
4 Sy 
Table 12. Summary of group analyses of tests with Henderson Bush lima 
beans -—~- 1943 
:No. of: Average number of seeclings sAvereage : F. -3 
Group:loca- :Spergon:Spergon:Fermete:Fermate:Check: error : value : MSD 
stions : -0.2%.s O.1%: .0.2% 3: 0.1%: : War. 3: "aE: 
Ls Fs MU 8 GG. 2: 6933) Oh4e7 2 62038. S33: 3. 3.85% 70 
2 : 23): 62.2: 61.8: “60.1 : 5.7: 55,0: 31.52: 4.89: 1.5 





a —— Test nos. 10, 52, 33 
b — Test nos. 40, 34, 17, 13, Hb, 2,57b, 8, 46, 44, Ba, 41, 55, 22, 
28a, 58, 1, 31, 28b, 47, 35, 51, 57a 





V. SOYBEAN SEED TREATMENTS 





R. H. Porter. 


Cooperative tests of chemical: protectants for soybeans were initiated 
during 1943. Seed of the field-variety Mukden was treated and distributed 
to 15 cooperators in 13 States, while treated seed of the edible variety 
Kanro was testéd by 4 cooperators. These cooperators planted 5 replica- 
tions of 100 séeds each in 8 feet of row. Records on environmental condi- 
tions under which the tests were made are summarized in Table 13. 

The protectants used were Spergon, 1 1/2 oz./bu. (.156 percent) and 
Arasan, Semesan Jr., and Fermate, each 1 oz./bu. (.104 percent). Data on 
emergence records of the various treated lots are summarized in Tables 
14, 15, 16 and 17. Data from Georgia are omitted from these summaries 
because the soil was very dry at planting time, emergence was extremely 
variable, and the error for treatments was exceptionally high (423.34).- 


It may be noted in Table 14 that there were only 3 tests of the variety: 
Mukden in which the differences between treatments are significant. Treat- 
ments gave 2 significant increase in germination in 2 cases at Minnesota - 
and 3 at Virginia, while at Iowa 1 treatment gave a significant decrease 
in germination. In 4 other plots the differences between treated and un- 
treated as a whole are significant: but not between treatments. In the 
remaining 7 tests the differences between treated and untreated seed and 
between treatments were not significant. 

A regrouping of the data by plots is shown in Tablesl5 and 16 on the 
basis of small and intermediate errors. The data for cease si and 
Oklahoma showed rather large errors and are omitted, ae a 

The, "F",. value for the data in Table 15 is°7.9 and since thé “peas for 
significance at the 54 point is 2.46 the data indicate a significant dif- 
ference between treatments. The value for least significant difference 
is 2. 38 which means that the mean percentages of germination 4t these 6 
stations for 3 treatments are significantly greater than the untreated. 

Analysis ‘of the data in Table 16 show no significant differences de-, 
tween the means of treatments at the 5 locations. -- 


~o 


The data for the variety Kanro are given in Table 17. 
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Table 13. Air temperature, soil reaction, and anes data from soybean 
-...Seed treatment Lprate 1943+ 


— 





Cooperating rs sage rsexage’s dir |Soil moist-- 7 Total TDays for 


Station Date range | temperature | ure at plent ~ | ~Soil- 11 Seedlings 
: Min. ing time pH. \( inches )| to <= 
ze ' ' a 1 
Michigan. _ 6/19 tendon 6. 8. | 
° H 7. 2} 








Minds = 5/15 6/13 ‘69.1 | "Wet 
N.Y. (Cornell) | Ua to Eig | | Wet 
N.Y.(Gmeve) 6/16 tove/29  '89,5 | 64.6; Dry 


Okla. 4/22 to 5/10: | ! | Dry 


9-57 
1.23* 


1.744 


.—~“) Ov 
. 
fom) 
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ee a ee en Ce ee 
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Penn. | | 7/51 to 8/20 . ; Dry 
ye & — 6/14 to.6/10 > Bite Wet 
S. Car a a a apes ts 
(arleston) 4/13 to 4/23 ~ ivo” “Optimum “7! 
Tenn. - : 5/3 to 5/11 8 9 | Optimum | 
Virginie : 5/26 to b/ 2 |, Optimum 
West Va. | 5/29 to 6/ 7 b ' 68.8 optimum 
Ga. 5/8 to 6/ 2 7.0 | | Dry 
Wis. | 5/27 to 6/10 73.6 | | Optimum 
Iowa - ' 6/20 to-.6/3 ‘76. 5 |, Optimun | 


S. Ceres | to 5/19 (85.7 | te 
(Edisto) 5/4 t0.5/19.,_'85 * cea hecebings 


@ All came 5/7 to 5/10 * Heavy rains May 30 and 31 
CAverage maximum soil temperature 67.7°F.« and minimum 55.3 °F. 
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Table sed Percentage emergence of Mukden ee sonaten and . 
“Untreated ‘seeds es Kel age sk re 


Report, from aoe ae a ape field preemies 
Coop. Station | Error ~ Check | | rasan meen oem: Jr. | Be sansa Least Dif. 


‘ aE for sig. 
Mich. , 42.2 72.0 2. 

Minn. ee boca ee 8 

N.¥.(Cornell) i 47.4 tae 

N.¥. (Geneva) ..'|.38.21 °° - 8 
Okla. | 76.5 a 
Pa. | 19.37 - 

R. I. | 32 
Sr—Car.—-.... |.12.26.. eS 
Deis. .n s- --- =< + 89.78. ie ag 
era aaa 
W. Vay. “TQ 6.2 
Wis. . 130.64". (81.6 
Toma. | 14,00 i 8072 Ted 3268 
Spirrerencde Soeunen treatments significant and also between check and some 
of the treatments. 

bpifferences between check and treatment or treatments significant. 











6.91 
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Table 15. Summary of field germination data from 6 plots plented with 
treated and untreated Mukden soybean seed 1943. 
(Small error) 


Report , Percentage of emergence : 
from Error Check Arasan Spergon Semesan Jr. Fermate 


Minn. 26.67 nk 70.8 69.8 66.4. 66.4 
Penne =§ 19.37 78. 79.4 81.8 e4 75.2 
R..2. 13.1 4.6 7d 8. 5.0 
So.Car. 12.26 2.6 .0 ; 8.2 2.6 
Va. 26.23 8.8 a:4 7.0 55.6 
Iowa 14.29 2 2 ; 3.6 ; 75.4 
Mean : 70.9 14.7 73.7 71.7 

















Table 16. Summary of field germination data from 6 plots planted with 
treated ‘and untreated Mukden soybean seed. 1943 
(Intermediate Error) 
Report bias Percentage of Emergence 
from Error Check Arasan Spergon Semesan Jr. Fermate 











Mich. 4229 72.0 ‘8. - Of 70.0 746 
gp PAE 74.2 ee: 8 73.6 70.6 
e , ‘ 
N.Y. | 38.21 76.8 81.8 75.4 78.4 78.8 
(Geneva . 
W. Va. 1.1 6.2 6.4 - 80.0 8.6 80. 
Wis. teks 1.6 bra 78.2 ip 81:8 
Mean 76.2 ~'"98.@ - 96.0 75.8 77-2 





Table 17. Summary of field germination deta from 4 plots planted with 
treated and untreated Kanro soybean seed 1943. 





Report Percentage of emergence 
from Error Arasan Spergon Semesan Jr. Fermate 








— wa 89.0 Bn.0 85.4 88.6 
17-68 7 : ; 


N.Y. 87.8 89.2 83.4 86.8 
(Geneva) 


Okla. . eo _ 89.0 85.8 77 +2 84.6 
“tye ae - aee abe 


Table 18. Yieid of soybeans from plots planted with treated and untreated 
seed-. Ames, Iowa, 1943. 








Mean number grams per 0 foot row 
Variety . =“ Check «2: Arasan Spergon Semesan Jr. Fermate 


Mukden 475-3 490.3 477 «9 453.6 - 484.2 
Kanro sees. 399-9 30467 361.4 483 
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Analysis of variance of the data from each station in Table 17 as well 
as from the stations as a whole gives the following results: 


1. Differences between treatments are significant at Iowa and Okla- 
homa with the least difference for significance being 4.72 for 
the former and 7.01 for the latter. 

' 2. The difference between untreated andtreated is, significant at 

* +» Seuth Carolina but not at,.New, York. 

Analyzing the data as a whole the "F" value is 1i: 2 with an 
"FP" value of 2,51 required for significant difference at the 
5% point’ between treatments. .The figure for least significant 
difference between the means of, the counts at. the 4. stations is 
2:28 which indicates that-for: the results -as a whole each treat- 
ment increased the germination significantly.above: the untreated. 
Three treatments were sie oe § and one. was less ‘effective 
than the others. : 


‘Ore other test was made at Edisto, South Carolina with the variety Vol- 
state. The percentages of g- rmination were Check 14.6, Arasan 34.0, 
Spergon 64.4, Semesan Jr. 47.0, and Fermate 57.8. The: DERAERe from 
treatment was very pronounced, 

Yield data from the 2 varieties Mukden and Kanro were obtained at the 
Iowa station. The results are given in Table 18. Analysis of the data 
showed no significant differences in the yiclds from rows planted with 
treated and untreated seed. 


It is believed that the data from these several tests made in 1943 
‘indicate that further studies are necessary. The tests in 1944 will be 
made only with a vegetable variety and different dosages will be used. 
IOWA STAT COLLOGE OF AGRICULTURE AND MECHANIC ARTS, AMES | 





VI. SPINACH SEED TREATMENTS 





Richard P. Porter 


During the 1943 growing season, the following chemical seed treat- 
ments were tested on spinach: Arasan at dosages of 0.25, 0.50, 0.75, 
and 1.00%; Fermate at 0.25, 0.50, 0.75, and 1.00%; and zinc oxide at 
2.00%. Forty-seven sets of data from 39 cooperators located in 30 
States of the United States and 2 Provinces of Canada were submitted 
for summation and final analysis. 

The date in Table 19 show the geographical location, ahe cooperator, 
and the environmental conditions under which each test.was~conducted. 

Table 20 is a summary of all the spinach tests conducted in 1943, 
ranked according to the magnitude of their error variances. This 
grouping of tests facilitates the application of the Chi-square test of 
the homogeneity of the data from the different locations. Twenty-four 
tests with low epror variances are given together in one homogeneous 
group (Group I), and 20 tests with higher error variances form Group II. 
Although 2 of the 3 remaining tests form a third homogeneous group 
(Group III), representative of the performance of the treatments in a 
limited area, they probably should not be considered as typical. 


Emergence. The least difference required for significance between the 
means of Group I is 1.5 seedlings (Table 21). All treatments signifi- 
cantly increased emergence, Arasan at 1.00% being the best treatment 
with a mean germination of 69.9 seedlings. The only treatments signi- 
ficantly lower in germination than Arasan 1.00%, are Arasan 0.25% and 
Fermate 0.25%, 0.50%, and 0.75%. Fermate 0.25% is the only. treatment 
significantly less than zinc oxide 2.00%. 

The least difference required for significance between means of 
Group II is 2.6 seedlings (Table 21). All treatments significantly in- 
creased emergence, and arasan at 1.00% is again the best. Arasan at 
0.25% and Fermate at 0.25% and 0.50% are the least favorable of the 
treatments and show a mean germination significantly less than the best 
treatment, and are significantly less than zinc oxide 2.00%. 

Group III, made up of only 2 tests, is homogeneous, but too few tests 
are included to make valid estimates of the value of the different 
treatments. 


Damping-off. In 10 of the 47 tests conducted this year enough post- 
emergence damping-off occurred for the cooperators to make counts. Table 
22 shows the total number of seedlings emerged, the total number damped- 
off, and the percentage of post-emergence dmmping-off for each treatment. 
The results for these 10 tests indicate that seed treatment tends to re~ 
duce post-emergence damping-off. Arasan is evidently the most effective 
fungicide in this respect, since seed treated with 1.00% showed an aver- 
age of 7.2% post=cmergence damping-off while the untreated seed showed 
17.2%. The zinc oxide 2.00% treatment was approximately as affective as 
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Table 19. Location, time, znd environmentzl conditions of spinach seed 
treatment tests -- 1943 
Report from Pat pPhant/Sout condition}Rain-}Aav. tem- {Deys} 
Test |Local-; an ed | \Moist-| falliperature ; to | Soil type 
no.| ity date in? j pH ure | I itn Max: len si 
3 i 3 n. yerget 


--- 11.51 18 | Fine sandy loam 
5 | Wet -- 13 'Fine sandy loam 
!Opt. | 3-20 18 |Sandy loam 
iOpt. | .O1 11 'Sendy loem 

8 !Loumy fine sand 


; 2-77 i Loamy sand 
,0.61 | Sendy loam 
10.50 10 {Tifton series 

(0.3 12 | Silt loam 
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Table 21. Effect of chemical seed treatments on emergence of spinach 
__.____ seedlings _ 
Re- : paige “Average number of seedlings Av. :Least 
ports: No, 2: Arasan. ; Fermate :Zinc: Un- ; error: diff. 
‘on sloca-:0,25:0,50:0.75:1.00:0. re 0. 903 0.75:1.00:aigé:treate:vari-: req. 
Group: tions: %: $3:%4-3% cS 3S 92, 003 ed : ance :sign, 
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:.88. 
183. 


9: 
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Table 22. Effect of chemical seed treatments on post-emergence damping- 
off of spinach seedlings. 
Records: : Zinc: 
on..: oe Aesop bis 2 ‘ Formate 33: ox-:Un- 
: 3 * 31.00side .treat- 
: 0. 258 0. st QO. 158: i. cogs QO. 25: 0. cas 10.758 B. sets 
Emer=- 3; : $ : $ 
gence : 3208 : : 3493 : ; 3376 ¢ t 3193 : 2860 : 3326: $3327 2345423350: 2032 











Damped ;: : : } : : ; : : : 
off +: 370: 345: 259: 252: 450: 382 : 321 : 295: 366: 349 
Reson « : : : ‘ $ : : ; ; 


damped: $ : 2 $ : : : : : 
aoe. -¥ 35 2 : ; : 9.6 : 8.5:10.9: 17.2 








Table 23. Cost of treating 100 pounds of spinach seed with Arasan, 
Formate» or Zine Oxide at different dosages. 
‘Cost for treatment at dosage 








Treatment : 


0.25% :_ — :  O.7%6 ¢ mee 2 2,008 
: € : 4 : > : % 
Arasan® : 0.29-0.40 : 0.57-0.80 : 0.86-1.20 : 1.15-1.60 











Fermate> 0.15 ; 0,30 :: Os 0.60 
Binc enide*s ; ; : : 0.45-0.60 





2 Quoted July 19, 1943, sold in 8 oz, to. 100 lb, containers. 
: Quoted September 25, 1943, sold in 25 lb. fiber drums. 
© Quoted July 1943, cost includes price of graphite. 
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Arasan at. 0 020 end: Fermate at 0. 50% (Table. 22). 


Cost -of Tes timers: The. ‘cost’ of treating. 2100, pounds of: spinach seed 

‘with Araseny Fermate,~-6r. Seiace oxide. at different doseges is given in 

Table 23. Although Ardsan is the most expensive fungicide, and Ferméte 
is more costly than zinc oxide, the cost of treatment’ at minimum effec- 
tive dosages is approximately the same for ell 3 materials. I+ should . 
“be pointed out, however, that graphite, a disagreeable material to han- 
‘dle, probably should be. added to Fermate at all dosages tested; and “to 
frasen at the higher @osages when seed is: to be arilled.: eis we will in- 
crease the cost of treatment SEhgntiy . ‘ F ees 


‘ 





Summary anc Conclusions. 

1, Results from 47.tests conducted during 1943 at various Locations in 
the United Stetes and Cenada indicated thet chemicel treatments of spin- 
ach seed with Arasan anc Férmate at dosages 0.25, 0.50, 0.75, and 1.00%, 
‘and zinc oxide at a coeees of 2.60% significantly incredsed emergence. 

-R_- Arasen (0.50', 0.75, arid-1.00%) and Fermate (0.75 and 1,00%)--treat- 
ments proved to be equzl or superior to the standard. zinc oxide ‘2; 00%). 

‘'3. Data from 10 tests showed that chemical treatment of spinach seed 
apparently had some effect in reducing post-eriergence Seuptag-et! The 
most effective treatment. (Aras:h at 1.00%) reduced it by 10%: 

4. The cost of treatuent with the various materials at minimum effec- 
tive dosages is approximately equal. : 

5. -Chemical dust seed treatments recommatied to cinilaied seed ‘ecay and 





reduce damping-off of spinach dre Arasen 0. 50%, or Fermate.0.75%, or zinc 
‘oxide 2.00%. Graphite probably should be added to the Fermate or zinc 
‘oxide-treated seed if it is to be sown by planter. - 

“VIRGINIA TRUCK EXPERIMENT STATION, NORFOLK 





‘VII. : BEET: SEmD TREATAENIS 





Le De ‘Leach 


Garden beet seed of the variety Detroit Dark Red was treated* with 3 
fungicides, Yellow Cuprocide, Arasan, and Ceresan, at 4 different dosages 
and planted slong with non-treated seed in randomized ‘plots consisting of 
5 replications. Yellow Cuprocide was used at 1.0, 2.0 and gs of the 
wed weight; Arasan at 0.25, 0.5 ond 1.0%; and Ceresan at'0.5, 1.0 and 
1 
foe complete tests were abmruntes by bieeevetbiie at 16 experiment 
stations and the results are- presented in Tables 24”and 25. Only 3 of 
the 19 tests showed. significant differences. Two tests (No. 13 and 40b) 
indicated that the intermediate or higher dosages ofeach’ material signi?- 
i¢ently increased the stand as compared to the non-treated while the’ third 
test (No. 22) showed omly indications of stand reduction from certain 
treatments. Considered individually these tests yield little information 
on the relative efficacy of different dosages of the 3 fungicides. 

An analysis of the combined results of the l tests show that their 
variences do not represent a‘homogeneous group*.s To ‘produce a homogeneous 
group it is necessary to eliminate 9 of the twete. 4 with ‘high and 5 with 


low variances. The averages: ‘for the remaining 10 tests are as ‘follows: 


* 


oe : Emergence from ‘seed treated with 
- Yellow Cuprocide $ arasan - $ Ceresan ‘ ‘; Non- 


1.04 2.04° 3.04 : 0.254 0.504 1.0%: ..0.5%-.1.0% 1.54: treated . 
98.7 958 96.9 ; 98.9 101.3 - 103.9 : 99.2 100.°2 101.4 : 90.0 


7 
7 











An analysis of the variance ratio leads to a significant F value and the 
significant difference between the means of treatments at the 54 points 
is found to be 5, 8 seedlings. It therefore appears that all treatments 
significantly improved the emergence 2s compared with the non-treated. 
Arasan at 14 dosage is significantly better than Yellow Cuprocide st 2.0 
or 3.0% but there are no other significant differences between treatments. 
With the elimination of only 2 tests it is possible to divide the re- 
maining 17 into 2 homogeneous groups with ip and 8 tests respectively. The 
averages for these 2 groups are as follows (page 32, bottom): 





1 Roessler, E. B. and L. D. Leach 
Analysis of combined seed treatment tests. (Mimeographed) 









32 


Table 24. Location, time, and environmental conditions under which 
tests were conducted. 



























Report from: : Soil conditions :Pre- iTemperature : Days 

Test: Locality :Planting :Soil type sReac- :Mois-scipi- : of air : aan 

No.: S: Gute. 3s - stion. .:ture station: Meax.: Min. 2emerge 
: : 3 > pH ; :° Gas tt 


és 


Ol : Calif. : 2/18 Sendy loam:7.2° :Opt.: 66: &:42 : 
02 : Conn. : 2/10 iF Sandy lom:5.2 ‘Wet : W i 91: 56 =: An6 
10 -; Ga. ; 8 bee 504 Opt. 216133 74 3 47 ~~: . 0 
13 3. Ill. : tSandy loam 0.9 ‘Opt. ¢ <-- 2. sr i ee 3. 
17 : Iowa .- 1 Pe: -1$0lay loam :7.0 © :Opt. ¢ -# 5 Se tine bo 
22 ; Mass. -.: 4/30 - 3Sandy loam- :6.0 .-:Opt.°: 2.39: 65:41 _: 10 
24 : Mich. > 5/4 :Sandy loam 7: : 
o%e : Miss. : 9/2 F, Sendy loem oe 


0 <:Wet : uae = se 3 5 
s7 * sOpt. : 3.80: ; ; 18. 
28b : Miss. : 3/1 --- 4 “sopt. "os DH: Zz 4 7 
oBe : Miss. : 2/26 {Silt sloam Het :Opt. : 3.02: 56: 37. -:. te 
34 se. y... 3 ee ‘i tecliy town 16: “V.ary: 4.01: 78: .: — 
: N.Y. ; 6/22  :Silt loam ‘Te ‘V.dry: 1.93 : 85:61 9: = 


40a : Ohio : 4/26 :Silt loam Opt. : 16923 62:30. : 
40b : Ohio . + 4/29. :hiuck 8 “3 3Opt.. > 1542: 90:3 46... 3: 
43.1: Ore.d : 3/10-- ‘Clay loam’ :6.6-"“i0Opt. :° .§1 : §6 3.37 ..::.28 


44 : Pa. 4/29 oo Clay: ie 3 :6.8-- :Opt. 2.00 : 68 47. " <a 
45 :S.D. ; +3Gendy:idam#t---° :Dry : 1.59: 66:39 : - 
52 : Wash. : 5/19 :Sandy loam 357 ‘Dry : 03: 68 : 4 ; = 
Mo: Wash. =: 5/7 tLoem 3. 3762. Wet + 672 5p 3B 














Conduc ted ct P. We Miler and | F. P. McWhorter | 
Group. I Saad from seed treated with 
Yellow Cuprocide  :- Arasan “Geresan ~~ Non- 





1.02 2.0% 3:04 : 0.252 0. s02 re Q. ae 1.02 1.52 treated 
99-7 92-9 %-7 99.3 100.0 102.2 : : 9B 99.0 99:4: “94.0 


ie a 











ree: Ogun.” Crane adh nn ein die hh et 


Group II Emergence from seed treated with 
Yellow Cuprocide : arasan < .. ...Geresan:. ---~-s: Nun 
1.0-~ -2:04---3.0% : 0.252 0.50% 1.02 : 0.5% 1.04 1.54 : treated 














Tahle 295. 


98.8 107.2 104.2 : 104.9 109.6. 107.8 10566 110.0 111.4 : 9-7 


. . . 
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4n analysis of Group I leads to a non-signfficant F value and therefore 
no significant difference between the means are indicated. Group II, how- 
ever shows a highly significant F value and the: difference required for 
Significance at the 5A point is found to be re 6. seedlings. In this. group, 
therefore, all treatments except Yellow Cuprocide at 1% significantly im 
proved emergence. 

In addition to the complete tests, 5 tests including was single dosages 
of each fungicide were conducted with the following results: 





Report .from :__, Emergence from seed treated with : : 
Test Locality :Yellow Cuprocide : Arasan : Ceresan: Non-~ : Signe: Cale. 
No. ; 2.0% ; 0.5% : 1.04 ; treated: Diff.: "F" 








Ol c: Calif. 179 : 19.1 7167.69 


Ol bd Calif. em 147 > 5 Rg % : NeSeot 2668 
: 162 | “o ‘ : : ae 
Old Calif: 49 : = + >. 3263 + 2655 


22D Mass.. ; eS ae :: 17 Be : ; N.S. : 1.40 
36 bd N. Y. 132 : D> & Be 3 ae. 3s N.S. : 0.70 





Y 
Test Ol b, c, and a were Sebati in greenhouse flats wniie 22 b and 36 b 
were planted in the field. The soil in test Ol b was. lightly and in test 
Ol c moderately infested with Pythium ultimum, while the soil in.test 01 4 
was heavily infested with Rhizoctonia solani. The results of tests Clic 
and Ol d indicate that the 5 materials were about equally effective ‘against 
Pythium but Cuprocide was less effective against Rhizoctonia than Arasan 
or Ceresan. 

The chief causal ‘orgeniams were: _ Feported from 4 of the complete tests. 
Test 14 (I11.) was planted in soil artifically infested with Pythium ulti- 
mum and most of the seedlings were infected by this fungus although about 
10% of the. seedlings were infected by Rhizoctonia. In test 44 (Pa.) . 

P thium was most abundant but Rhizoctonia was also present while in test 
465 (S.D.) Pythium debaryanum was reported as the causal organism. 

Previous cooperative tests with garden beets in 1940 and 1941 showed 
significant benefits from seed treatment in about 604 of the tests. The 
low incidence of infection in 1943 may be due to environmental conditions 
or to chance alone but the writer has secured evidence that the strain of 
Detroit Dark Red used in these tests is less susceptible to Pythium damp- 
ing-off than several other strains of gerden beets and sugar beets. This 
difference may be due to inherited resistance or to differences in rates 
of emergence which seemed to be related to the severity of. preemergence 
damping-off. 

Conclusions. ~ Only.3.of the 19 complete tests and 2 of the 5 minimum 
‘tests produced significant results but thé averages of combined tests indi- 
cated that all 4 materials, Yellow Cuprocide, Arasan and Ceresan, were bene- 
ficial. In some tests the higher dosages of Yellow Cuprocide appeared to 
reduce emergence as was reported from the 1941 tests for Red Cuprocide but 
the differences were in most cases non-significant. arasan appeared to be 
a favorable seed treatment for garden beet séed and these results indicate 
a dosage of about 0.5% to be satisfactory, Ceresan was also effective but 


























this meterial would have certain limitations for use in home gardens or 
for pre-treatment of seeds. 

Differences, in general, were too small to justify definite conclu- 
sions concerning either materials or dosages from these tests. 
UNIVERSITY OF CALIFORNIA COLLLGE OF AGRICULTURE, DAVIS 








VIII. TOMATO SEED TREATMENTS 


S. P. Doolittle 


The 1943 trials of seed protectents for tomato were designed to de- 
termine the actual value of certain treetments now in general use and 
to compare them with others of more recent introduction which appear to 
have definite value. 

The seed was treated at one point and distributed to the cooperators, 
who planted 5 replications of 100 seeds each in randomized blocks. The 
deta were tuken on a basis of total emergence and analysed statistically 
by @ standard method. 

The tomato tests consisted of 15 trials in different localities in 10 
States. Nine were planted in the greenhouse and 6 in the field. Six 
of the greenhouse trials were in soil that was known to be infested with 
Pythium spp. or was artifically infested before planting. Two of the 
field tests were lost because of unfavorable weather and insect injury. 

The treatments used were as follows: Yellow Cuprocide (1.5% by weight 
of seed); Arasan (0.3%); Spergon (0.3%); seed soalel 5 minutes in a l- 
1200 "dip" of New Improved Ceresan; and seed soaked 1 hour in a solu- 
tion of 2 ounces of copper suifate in 2 gallons of water. 

Table 2 shows the locations of the trials, planting dates, soil types, 
environmental conditions, and averege number of days required for emer- 
gence. 


Bb Ray Sa 


ie a a 2 


———— 
= cs 


Table 26. Location, time of planting, and environmental conditions for 
15 cooperetive tomato seed treatment tests conducted in 1943 
Report from:Plant-: Soil conditions :Rain-:Air tem-:Lays 
Test:State : ing : sepoegs :fall :perature: to 


no.: : date : BH : Soil type 3 :Max.-iiin: emerge 
$ 3 . > ° TT . 














8: Opt.: tine sandy loeia : 80-37 : 14 
Opt.: Fine sandy loam : 4.50: 83-32 : 10 
Opt.: Norfolk sandy; loam =: 50: 98-52 : 

et : Sandy loam : - == 

Opt.: Sandy loam : : 89-60 

Opt.: Sandy loam : -- : 90-67 

Opt.: Sandy loam : 4.45: 85-44 

Ont.: Loam i - to o-- 

Opt.: Silt loam : 75-63 

Opt.: Silt loam : : 75-67 

Opt.: Cluy loem, 1/4 sand : : 85-62 

Opt.: Senay loam 2233 79-38 

Opt. : Palouse loam,1/3 pect $a 


Ol :Califé: 2/9 
06 :Fla. :2/27 
ll :Ge. 25/17 
13 :I11.4 :4/21 
20.1:Md.@ :4/8 
20.laMda.@ :4/28 
34 N.Y. :4/2 
35 3N.Y.% 34/14 
3% «:N.Y.® 33/3 
Ha :N.Y.® 35/14 
44 :Pa.® :4/16 
52 Wash. :5/25 
54 sTash.?:4/24 


ee mee 
Ww Oo 


. 
ee ef 


RARAQAR A 
DORBROOURM 





® Seed planted in greenhouse 
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Table 27. fffect of seed treetment on emergence of tometo seedlings. 
Report from: Emergence from seed treated with :Least ::Calcu- 
Test: Stete:New Imp.:Yellow: CuSO,:Arasan:Spergon: Un- :sign. lated 

no.: :Ceresan :Cupro-: : : :treated:diff.@ ; "F" 
: 3 : cide 3; $ : : check ; :value 
% % v3 % 
A. -Significant tests 














Ol :Caelif.: 26.6 : 40.8 : 
0 Fle. 3:3: 23.0 : 55.4: 
13 :111.> :: 57.8 : 67.6: 
20.1:id.© +: 66.0 +: 69.2: 
35. 8.2 eo. 3 ALG. -¢ 39,0.3 
% :N.Y.°: 77.0 : 7242 
Ha :N.Y.% : 74.2 : 72.8: 
44 :Pa.> : 72.6 : 84.0: 
52 Wash. : 74.0 : 66.2 : 
54 swash. : 64.6 : 61.6: 
-Lverage $ 3 
(sign. tests) 57.7 : 63.6: 


RHPESSE 
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Ee ee 
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B. Non-significant tests 





ll :Ga. : 8 :.3he2 had. 


20.EMa.c ; 2s Ths : : s 74.8. 
: eS. 





Re 6 3 65,23 
Average : : 
(non-sign. : 


tenis) : 59.0 : 58.0 : Te ee re 


4.0 





Grand : : : : : $ $ 
Average : : : : §36,: 47.5: 





® at 5% point. 
Soil known to be infested with Pythium spp. 
© Soil artificially infested with Pythium spp. 





Table 28. ‘elativ e velue of different protectants in improving emer- 
_gence from tomato seed 
Treatment :Number of times a given treatment (Column 1) wes :Total® 
used : superior to: es. Se 
:Yellow =: Cusd, :Arasan:Spergon:New Inp.:Untreated : 
:Cuprocide: eS ___.2:Ceresan : check ‘3 
Yellow : 3 : : : $ $ 
Cuprocide : : ; Hy 3 8 
CuSO, $ : 3 : :: 3 
Arasan $ : : : 3 : 
Spergon 8 
New Improved: 
Ceresan : 
None : 
& Maximum value 50 
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The. data,on seedling emergence and their statistical significance are 
given’ in Tablé’ 27. Table 2% shows the nhunber of tests in which. seedling 
emergence for any ore treatment wes significéntly better then that for 
any-one of the other..treatments and indicates the relative velues of the 
various treatments in this set of tests. : 

All tréatments gave stands significantly better than the checks in 3 of 
10 trials (in nos. 36a, 44, and 52). Four of the 5 treatments were ef- 
fective in 3 other trials (nos. 01, 35, and 54). In only 4 trials (in 
06, 11, 20.la, end 34) was:there no significant advantage from ct least 
one treatment. 

The copper sulfate soak, Yellow Cuprocide, and the Arasan dust neaned 
slightly superior.to the other treatments, but New Improved Ceresan was 
also quite effective. Spergon seemed to be somewhat less valuable but 
was fairly effective in several trials. 

The New Improved Ceresan dip showed some reduction in germination: - 
in 2 trials fell below the checks. . This seemed to be due to chemical in- 
jury to the seed rather than to lack of protection. There is always 
some retardation of emergence with this material but stands rerely are 
as seriously reduced as in the 2 instances mentioned. Both of these were 
on light, sandy soil. In the remaining trials the reduction in stands 
would not have been of economic importance. 

It would seem that Yellow Cuprocide, copper sulfate, and Arasan may. be 
especially veluable es protectants. New Improved Ceresan is so valuable 
as & combined protectant and disinfectant that it also ranks close to the 
other 3 in spite of its tendency to delay emergence. Where surface dis- 
infection is not desired, it would be less desirable. ; 


Preliminary Tests of Seed Disinfectants For Tomatoes — 


Preliminary trials were made with tomato seed known to be contamineted 
with the organism ceusing bacterial canker and with seed thougit to cerry 
a surface contamination of Alternaria solani. Both lots of seed were 
treated as follows: Hot water, 52°C. for 30 minutes; 50°C. for 30 min- 
utes; and a 1-1200 New Improved Ceresan dip for 5 minutes. The seed car- 
rying bacterial canker was tested in 4 localities in the greenhouse. A 
trace of infection occurred with the untreated seed in 2 trials. This 
infection was too slight to warrant conclusions as to the velue of the 
treatments. In one trial the hot water treatments did not appreciably 
reduce emergence below the checks, but New Improvec Ceresan caused 4 
marked reduction. In another trial with this seed, the New Improved Cer- 
esan treatment caused e« slight reduction. A third trial with another lot 
of seed showed a reduced emergence for the hot water treatments as com- 
pared with the New Improved Ceresan or the check. This probably wes due 
to the age of the seed. 

In 4 trials with a single lot of seed thought to be infested with Al- 
ternarie solani, there was no evidence of leaf. or stem infection in any 
plants. No marked difference in emergence occurred with any treatment in 
3 of the 4 trials. In the fourth no data are available on stand. These 
trials were conducted in localities other than those in which seed pro- 
tectant trials with New Improved Ceresan gave much reduced stands. 

BUREAU OF PLANT INDUSTRY, SOILS, AND AGRICULTURAL ENGINEERING, AGRICUL- 
TURAL RESEARCH ADMINISTRATION, U. S. DEPARTMENT OF AGRICULTURE, 
BELTSVILLE, MD. 











2X. OWION SEED TREATIENTS 





A. G. Newhell 


Seed treatments for onion have been developed primarily as substitutes 
for the formaldehyde soil treatment used against smut. They have «also 
proved effective in preventing damping-off, so they may be used to ad- 
ventage in many areas where smut is not a major problem. Since the very 
heavy dosages (75-100%) required for smut control ere undoubtedly. super- 
fluous for damping-off, 2 aifferent sets of treatments were prepered for 
the 1943 cooperative tests and distributed according to the. cCiseese pro- 
blems prevelent in different areas. 


- 


hs Tests for Smit Control 





The 4 seec treatments listed in Teble 29 were compared to 3 soil treat- 
ments for Early Yellow Globe onions by 10 different cooperetors.. Arasan 
and ‘fermate” were chosen as the dust treatments since salts of the car- 
bamic acid and’ related compounds have proved more effective. against. onion 
smut then other matcrials. Thiosan was used interchangeably with, Arasan 
in some tests since it conteins the same active ingredients (50% tetra- 
metnyl-thiuram disulfide) ena had not given significantly different re- 
sults in- preliminary tests. : 
Table 29. Treatments applied to Eariy Yellow Globe onion seed in smut 

control tests. 


a 





idaterial Rate employed 





Arasen 

Arasen 

Fermate 

Fermate 

_Licuid Formaldehyde 

Liquid Catex 
Licuid Catex 

Check 


100% (by weight) 
15m 
100% " 
7 5% he : 
1% at ce per foot of row 
2% : 


2.5%" 
% 





The dust treatments weré applied before the seed was distributed. 
Since it is difficult to secure adherence of such heavy dosages of mater 
ial, each pound of seed was first treated with 70 cc of roesin-pota esh 
stickerl, The seed were then shexen in & lerge flask with the recuired 
(neehngig Prot uctb Chenicnt”” Cony nesniheton®Bquere, Prilecttphie) tn 700 
ce of boi aime Post eh solution containing 17 gms of ROH. Vternate 





ticker can prepared with 1 part of potash.to 6 parts oF FF wood rosin 
(Crystal Soap & Chemical Co., Tacony; Pi.). Powdered res ins with dilu- 
ents are unsatisfactory. 
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amount of cust until all of them were thoroughly coated. After the 

seed had dried, enough of each treatment was distributed to each coop- 
erator for 5 replicetions of 100 seeds exch. Enough untreated seeds 
were included for the control and the 3 soil treatments: 1% formalde- 
hyde, 2% catex (an alkline distill:te of southern pine stumps), and 
2.5% catex. The solutions were dripped on the seed et the rate of 15 cc 
per foot of row by the cooperator before covering the seed. 





Table 30. Cooperators und conditions in onion smut control tests. 











Code : : :Locz.tion $ : 
no. :Stete: Cooperetor : ot test : Soil type : Notes 
10. :Ill. :ii. B. Linn :Field :Sendy loam :Too wet et sow- 
: g : 3 : ing time 
17.1 iifess.:T. Sproston Jr.:rielkd sileevy silt loam :Rainedc in 2 hrs. 
3 :&0. C. Boyd : $ : after sowing 
19.1 :iMich.:Ray Nelson :Fielc :Muckland :Too wet, lay 
$ : : : : reinfali 10 in. 
29. N.Y. :A. G. Newhell :Greenhouse :ilucklend :Excessive smut 
29.1 :N.Y. Wm. £. Rader :Greenhouse :!juckland :Excessive smut 
27.1 33.¥. 3m. E. Reder :Greenhouse :hiucclend :Excessive smut 
30.1 :Oreg.:P. i. Miller & :Greeniouse :Acid peat :Mocerete smut 
3 : F.P.iiciihorter : : : 
43. Wis. :W. J. Yooxer & :Greenhouse :Silt lozm :Excessive smut 


ity e 


- C. Felker 





Results; Ten tests were meade by cooperetors under the conditions ce- 
scribec in Table 30. There was a significant difference in emergence in 
9 of the 10 tests (Table 31) and in the percentage of smut infection in 
8 of the tests (Table 32). All treetments decisively reduced the sever- 
ity of smut infection. In half of the tests one or more of the dusts 
gave better results then formaldehyde, while in the remaining tests foru- 
aldehyce was superior. The efficiency of the licuid treutments mzy heve 
been impeired by he:vy rainfall since poor results were reported from 
Massachusetts where rain fell within 2 hours after plerting and from iii- 
chigan, New York, and Illinois where exceptionclly moist concaitions pre- 
vailed, Pooling the deta by the method of Roessler and Leach showed 5 
tests (most of which were greenhouse trials in heavily infested scil 
under conditions of mocercte moisture) to constitute a homogeneous group. 
In this group, the licuid treatments vere slightly more effective then 
the dusts (Table 33). Of the dust treatments, Fermate used at 100% ap- 
peared to give the best smut control. Growers on mucklind, however, 
would prefer a brighter colored dust. 

There was evidence in several tests thet the lover coseges of dusts 
were adequate, Hovever, if smut is abundent in the soil, the maximum 
dosage is to be preferred according to the data (Table 34) furnished by 
& cooperator who testec Fermete et reduced doseges in e well randomized, 
replicuted greenhouse test employing muck soil. The reducec doseges may 
be economical in lightly infested fielcs, but other factors such as 
depth of sowing, soil tyne, moisture, and speed of germination would have 
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Table 33. Combined analysis of 5 homogeneous sets of data on onion 


smut control. 



















Report from_: _. Treatment : : Error 
Test: State : : Thiosan +: Formate :Formal: €atex :Total: vari- 
no.: . :Cheak:, Satin __'__: dehyde: tances 















om 06 


‘TO 752: 1%" : 











ee 
. . 
: ee ~ 
e . 
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2 N.Y.(a)_ cw 28.9 3 <h 119.9] 21.6] 11.7 | 5.8] 7.1]190.1! 43.56 
29 ~=IN.Y.(b) | 64.3) 16.2*/15.9*/14.4/ 22.4) 3.4 | 6-7] 9.3/152.6) 19.01 
29.1|N.¥.(c) | 84.6)24.1 |24.6 |12.8115.0) 3.2 | 8.6] 6.6)179.5) 44.84 
19.1jwich., | 29.4) 3.4%) 3.0%} 3.7/11.7] 13.1.) 9-2110.6; 84.1) 26.03 
17.1liass. _|_ 31.6) 0.6* CoG" | 025 0.6! 6.7.1 5.51 4e7, 30-8 8.00 
Total 1278.3} 73.2 | 7008 |51.3/71.3| 38.1 | 35.8) 38.3) 657.1041 .44 
Av. Mean. - | .55.6j14.6 ‘14.1 }10.3j)14.3! 5.6 | 7-2) 7.6/131.4 28.288 






































F. value = 223 
LDM for Sign.: 5% -- 2.97 
1% bait 3 4.16 






* Arasan used in place of Thiosan in these tests. 











+ffect of reduced dosage rates of dist on smut control 
(W. E. Rader, Ithaca, N.Y.) 


—_— 


Table 34.. 
































: Mean 

Treatment and dosage rates - : % 
ES ee : : smut 
Check ‘ ‘ 84.6 
1. Fermate straight’ 20% by weight : 34.1 
2. Fermate straight 33.3% by weight 53 26.1 
3.  Fermate straight 50% by weight 23.7 
4.  .Fermate straight 100% by weight 12.8 
la. Fermate plus tale 1:4 at 1:1 of seed = 20% Fermate 25.6 
2a Fermate plus talc 1:2 at 1:1 of seed = 33.3% Fermate 21.2 
Fermate ‘plus’ tale 1:1 at 3/4:1 of seed,=,37.5% Fermate. 17.7 
3a Fermate plus talc 1:1 at 1:1 of seed = 50% Fermate 15.0 
Formaldehyde 1% at l5ce per foot of row 3.2 
Catex 2% at 15 ce per foot of row 8.6 
Catex 2.5% :at 15 cc per foot of row 6.6 









LD for Sign.: 54 -- 8.9 
1% rained 11.9 


















Percentage of smut control with Fermate, Arasan, and 
Thiesan 
Seed treatment : Smut infection 





Table 35. 
























crate “25 Yi 
rasan “PR 3:5 






ee 


L.D. ign _ < 3.7; 1% -- 4.9 
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to be considered in deciding upon the minimum ef Fecth¥e- cobage. ” There 
is some evidence (Table 34) that a certain emount ‘of tale diluent’ with ° 
Fermate may improve its effectiveness if the dosage. ‘ts not réduced too 
much, but more work along. this line is needed ‘before arriving at & final 
conclusion, 

In one of the New York’ greenhouse tests, Tiiosen, sresin, end Ferfiete 
were all compared at the 100% and 75% levels: The mean percenteges of. 
smut infection are given in Table 35. In this test Fermate” appeared. 
significantly better than, Thiosan but’ perhaps not better” then Arasan, 
and reduced dosages of Fermate and Thiosen were significently less. ef~ 
fective. A comparison between the degree of smut control obtained by 
the cooperators using Arzsan and those using Thiosan, when: corrected for — 
the different emounts of smut in the 2 groups of checks, indiceted thet 
the 2 treatments were not significantly different. This also appeared 
to be true in field tests. conducted on many. mucklend farms or New York 
in 1943. 

In one of the tests (no, 28) conducted on a muck’ “ficld where’ 23g smut 
infection occurred on untreated seed, emergence was incree'sed’ over check 
by all treatments, especially by Thiosan 100% and Fermetée 75%. Sur- 
vival to harvest time was significantly improved by all treatments with 
Thiosan 100% end formaldehyde, giving significantly better results than 
either of the Fermate treatments or Thiosen“75%.-"Cutex 2.5% also re- 
sulted in better survival, than Fermete 100% and Thiosan 75%. Final 
yields were increesed significantly by all treatments (Table 3%).° Thio-" 
san 100% gave larger increases than Thidsen 75% end Formate 100%... Form- 
aldehyde geve the second-bést. yield but the improvement over the reme‘in= * 
ing treetments was not significant. In this énd thé only other test 
(no. 10) where yield records were teken, Thiosen seemed to be fully as 
good «8 formaldehyde (Tible #). 


Table %. Yield of ‘onions (pounds. per 10 feet of eoih fro 2 sted’ 
treatment tests, - 
Report from: Yield of merketable onions 2 
Test:State ‘Check: Thiosen ‘Ferme te :Formel: Ghtex ae 2 
no.: 9 3 $., dehyde: ivelue: 
3 : 21008 3 75% :100% : 756% ‘1%: 2%" 23. 5%: 
| | 


lo lm." | 6.3] 23.40|38.24/29:1}38 of 2b 45 5.511a.21 
' 
\ 














a 
| 
! 
! 


28 iN.Y. 3,710.6 |} 7.3 '1'7.5) 8.1); 10.2 . Bata. 
: ' | 5 pie ae de 




















| 
Totals 10.0) 34 0 252 | i 20. 2 250) EDR 7 18.0'27.4 





Average te a 17.5 2. 7 | Hie, 4124:01 16.3 | 9.0'13.7! 
* Arasan used in this experiment. ene er 





. 


aS | ; "Ss 


Py ’ Reine 0-3 .a¢ 


In Oregon, Calomel «t 100% and « mixture of Calomel-Fermeté. at Bled 


were’ included in a test on acid peat. Neither gave appreciable ‘control ese 


over the check, — Sir 
‘ . Ps oe a Re a RAG * - 
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Discussion of Smut Control Tests 

1. It is difficult to draw velid conclusions as to which treatment wes 
superior because of variation in results in different localities. 

2. It is probebly sefe to say that no treatment consistently showed 
ability to control smut better than liquid formaldehyde under ell con- 
ditions, but that under certain conditions-Catex did nearly as well, and 
both dusts at the heavier rates of application gave yields equal to those 
obtained with formaldehyde, 

3. If rain falls soon after sowing, dust treetments apperently suifer 
less then liquid trectments from the resulting dilution. 

4. The dust seed treatments were practically us effective as liquid 
treatments except where the smut infestation was abnormally severe, is 
in greenhouse soils. The reduced dosages of dusts seemed to be pirticu- 
larly inadequate under these conditions. Czxreful tests should be run, be- 
fore recommending seed treatment ut a dosage of less than 1004. 

5, The expense of dust treaztments operates eguinst their adoption on 
farms where seed is showm at very heavy rates (60 to 90 lbs. per acre), 
but the convenience of sowing cust-—tre:.ted seed may give it a place on 
furms where bulbs are grovm for table use and liquid treztment is especi- 
ally objectionzble. 





B. Demping-Off Control 





Five tests were made under the conditions described in Tzcble ot with 
the following treatments: Thiosen 2%, Fermate 1.5%, Spergon 2%, Semesan 
0.25%, yellow Cuprocide 1%, and zinc oxide 4%. Significcnt differences 
were obtained between treatments in 4 of the 5 tests es show in Tcble 38. 


Table 37. Cooperators and concitions in onion seed treutment tests for 
demping-off control, 








Code:Locality : Cooperator : Locetion : Soil type : Notes 
no.: : of test : $ 
06 :Ga, :Wi. D. Moore :Field :Sandy loam :500 seed 

$ : : : : replic:tes 
O64 Ga. :7. D. Moore :Field :Sandy lozm :500 seed 

g 3. : $ : replicctes 
14 :Iowe. :R. H. Porter :Greenhouse :Send :4 replicates 
17 silage. :E. F. Guba & :Field :Gra.velly loem:Used Ci: tex 

: E.V.Seeler, Jr. : $. : also 

45 ‘Brit. Col,:Irene Mounce :Greenhouse :Compost : 





In 1 outdoor test at Waltham, Massechusetts, Arasen wos substituted 
for Thiosun, Yellow Cuprocide wis left out, end formaldehyde 1%, Citex 
2%, and Cutex 2.5% were added as soil treztments. The licuid trectments 
gave no control, Fermete and Semesan increcsed the stend significently, 
while zinc oxide end Arasun very neurly did, The fsilure of C.tex to 
control damping-off is in ‘line with similcr tests conducted <t Cornell 





















Table 38. Meen stends of onions in 5 seed treitment tests for 
damping-off control. 























Report froia 2 Stands from seed trezted with $ : 
: : :Yel- : : : $ ; 3 

Test: :Thio-:Fer— slow: :Seme-:Zinc :Sper-: : Fy: bets 
no.:Locelity : sen :mate :Cupro:szn ;:oxide: gon desman was difi. 

: ; : :cide ; : Sea : 5% 13 
0 :Ga.* — :184.1:182.7:183.8:177.7:168.1:168.0;168.4: 1.5: WS 
06a :Ge.* 3281 .7:230.7:221.9:209.32229.3:201.2:208.1: 3.5:49.0-66.0 
14 :Lowa : 90.5: 8.0: 88.2: 81.2: 83,2: 79.0: 63.5: 6.4: 9.4-12.8 
17 :Mass. : 82.4: 87.0:78.5: 84.6: 83.4:782.8: 78.4: 4.6: 5,.9- 8.0 
45 :Brit.Col.: 68.0: 88.6: 83.0: 83.6: 69.8: 70.0: 65.6: 13.1: 7.7-10.5 
Average 1145.32135.0% 1132. 7:127.3:126 .7:120.2:116 .8: 
Relative : ‘is : 2 Pee S. :  3Meximum score = 
scores of =; Say. : : 3 TSP RE, : 
treatments a Raa CATR Ges PP Sas as a os ee a 24 





* In Georgie 500 seed samples were sown per repliccte. 

+ Figures for Yellow Cuprocide. ind Spergon were missing in this exper- 
iment ind were supplied for this tible by tre:ting pert of it esc 
randomized block cfter the method of Love, which muxes them only 
approximetions, 








where its use «s « soil drenci for this purpose his not met with success. 


Conclusions on Lemping-off Control Tests 

Thiosan 2% eppecred to control dimping-off better, then the other me~ 
terials, clthough Ferm.te 1.5% did as well in 3 of the 4 tests in which 
signific:nt differences occrred, Yellow Cuprocide was « closé third, 
its efficecy not being significently below thet of Fermte, A glance ct 
Table 31 indicetes tnzt Fermete muy be slightly better than the other 
tregz.tments’ ulso, i 
CORNELL UNIVERSITY, ITHACA, 





N.Y. 











X. POTATO SEED DISINFECTANTS 





C. N. Clayton 


Results from the 1942 cooperative tests on disinfection of potato 
seed tubers indiceted that treatment with mercurial compounds frequent- 
ly failed to increase stands or yields and thet en effective non-injur- 
ious treatment wus needed. 

In 1943 the objective was to determine the reletion of various mercur- 
ial and organic toxicents us disinfectants of seed potitocs to stend, 
control of Rhizoctonia, seecpiece-decuy, grecn weight of plants, «nd yielc, 
Cooperators located in 11 Stites made 15 cooperztive ficle trials. The 
cooperators were: M. B. Linn, Illinois; R. W. Semson, Indicna; C. V. 
Kightlinger, Messachusetts; R. S. Davidson inc C. J. Eide, Minnesote; J, 
A. Pinck:rd, Mississippi; G, L. McNew, New York; J. Hi. hicbcughlin cnc 
H. B. Cordner, Oklehome; F. L. Howerd, Rhode Islend: C. N. Cliyton, South 
Caroline; C. J. Gould cnc T. E. Rendell, wishington; und G. H. Sturr, 
Wyoming. 

Each cooperetor upplied 5 cssigned tre.tments cnd ? unz:ssignec tre: t- 
ments (of the coonerctor's choice) to whole tubers of certified secc of 
the vericty suited to his loczlity. Unless stitec otherwisc, the trezt- 
ments were applied by immersing the tubcrs for «pproxim.tely 1 minute in 
én aqueous solution or suspension of 1 pound of tre:ting metcricl in 7-1/2 
gallons of wuter. 

Tie treatments were; (1) no treectment (control); (2) Semcesin Bel; 

(3) Yellow oxide of mercury 202. to 7-1/2 gils. water; (4) We ttc. ble Sper- 
gon; (5) Ferm:te; (6), (7), and (8) uncssigned. 

Three of the following treatments were chosen is unc ssigned tru: tments 
by each cooperator: 

(c) Thiosen 

(b) WMercuric chloride, 1 oz. to 7-1/2 giIs. wetcr, 90 min. sock 

(c) Mercuric chloride, 1-1/2 oz., plus comaercicl hydrochloric «cid, 

0.6 pint to 7-1/2 gels wtcr, 5 min. sock. 

Wettable Sulfur, Stuuffcr's Megnetic-Spriy (98%5), 15 lbs. to 
7-1/2 gels. weter. 

Formelin (40% form:ldehyde) 0.4% by volume, 90 min. sock. 

USR #604 (20% dichloro-naphthoquinone), 1-1/2 lbs to 7-1/2 grls. 
Quartol (dimethyl ethanol octodecylammonium chloride), 0.02% by 

volume. 

DL1 (dimethyl di(dodecyl) cmmonium chloride), 0.02% by volume. 

Imulerv (dimethyl benzyl dodecyl ammonium chloride, 20% acucous 
solution) 5.0% by volume. 

Senosced Potito Dip (7.9% cthanol mercuric chloride). 

Sinox (sodium dinitro ortho cresol) 2% by volume. 

Sinox 1% by volume, 10 min. sock. 

Sulfur dust. 











Following treatment, the tubers were allowed to dry. 
the tubers were cut into seedpieces end planted promptly «efter treatment, 
whereas in other tests several weeks elapsed before planting. 

In each test «a randomized block was used with 5 replicetes of exch 
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In some tests 


Each plot consisted of « single 50-foot row and cont«ined 50 


green weight per plent. 


seedpieces for yield end stand deta plus an additionzl 10 seedpieces for 
data on seedpiece decey, Rhizoctonia infection of the plent stems, cnd 
The data from the extra 10 seedpieces in exch 
plot were obtained by removing and examining the plants when they were 
about 8 inches tall. 
In Table 39 are given test number, locction, variety, stage of sprout 
development when treated, percentage of seedpices with Rhizoctonia scler+ 
otia and with scab lesions on the surface, dutes of trecting, planting, 
and harvesting, and soil type, re«ction, «nd moisture condition <t plint- 





Location, variety, cnd environmentil conditions of potcto 


seed treatment tests -- 1943 








Report from: 


: Variety 


——— ee 


:0cto-:Sceb stapes Serpeeeeerer Mois+¢ 


Di. te 





Soil 





:Type 





hs 


ee jee ef 


:Irish 

: Cobbler 
:Katahdin 
:Katehdin 
:Chippewa 


:Early Ohio 


:Bliss 
: Triumph 


:Red Werba 


:Katahdin 
:Bliss 
: Triumph 
:Irish 
: Cobbler 
:Irish 
: Cobbler 


:White Rose : 


:Bliss 
: Triumph 


& 








f treating 5; s of tubers. 


on were Be end” sta 


used in’tests 


“Tee: dust “Se sop, 


in tests 





: : ed&; od: pH: 
; 34/2 35/1 apg loam 
> 5 35/13 a. ‘dl ‘Dpt.: 6.0:8i1t loem 
: 25/13 26/15 :10/16:0pt.: 5.2:Muck 
53 :5/10 25/14 : : 5.3:Merrimac 
: 74/13 :4/16 : : 5.8:Loamy send 
: 25/8 :5/10 : : -- :Silt locm 
5/22 6/7: -- 3Clay loam 
: -- s:Late: : ; 6. --- 
: -- Late ig $6990 ee 
:5/20 6/10 : : 7.3:Silt loam 
3.5:3/5 73/12 : : §.3s ‘Sendy loam 
24/21 25/17 + taal hee 
12/11 :2/12 8 5.9: Sandy loam 
74/29 25/1 ~- :Sandy loam 
33 end dopant and 4 55 
: long in tests $33 ‘0, fs were 
aprtad snopes. Us" Sie din “ur. 
i Maan injure the sprouts. 





i 
q 
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Table 40. 


seedpieces producing plants -='1943 |. 





Relation, of. disinfection of seed potitoes to percentege of 





Report from:Mean percentage stiunc from seedpieces: tre: ted with 


:Dirt. :Cele, 














Test:State : :Seme-: :Vet.: Wet.:lighs . :"Unas-ireq. “: "Rn 
no.: :Con- :sen ..3, JigO0:Sper:Fer-:Thio-:Sul-: i WeCl zsigied: Sign. ‘value 
: strol :Bel 3gon :mite san: fur: : : - 4 
; : 3 $, : ‘ee ees Rees : 
15 :Ind. -: 98:43 -% 44198 .8:97.2:98-4: 98. 8:6. 8: +: joka 4; “ke: $02 
23 Mass. :.95:2::94.4:94.0:88.0:9%.0: -- 2 -- :76.0: 82. "Bs (j+88.8: 7.3°: 7.7 
25a :Minn. : 95.2: %.0:94.0:92.0:92.2: 93.6%93.62:4%.0: 3: —-- 2 4.6: 3.85 
3 :N.Y. +: 90.02: 89.2:83.6:92.0:94.4: 87.2:88.4: -2 3 -- :£=83.6: 7.9 : 2.63 
46 :S.C. 3 98.2: 89.8:94.0:96 .0:96.0: %.0: —--:90. bia, 21=87.2: 554 : 4.21 
53 Wash. : 55.4: 54.6:55.0:49.0: 6.6: 3538 -- : 28D hi m=55 bt 360 3: Lode 
13 :TLL. : 69.2: 59.6259.6:58.4:61.6: 56.81 --+ 262.4: si 64.01 NS” + 0.85 
15a :Ind. =: 9.4: 93.6:94.0:91.6:93.6: 93.2:94.8: —— 3 -- 1093. abe NS 0.64 
25 :Minn. : 88.4:,.93.6:9 291 .6:92.4: 93.6:91.2:90.4: -- : NS: B&B 0.30 
25b sIMinn. : 82.4: 88.5:91.6:8 .4:79.6: $3.6272.6:84.8: ~- -—-:NS : 0.49 
42 :0kla. : 91.2: 89 on :95.2:89.6: PEAR a en 792. 43 e286. O: NS : 1.95 
45 :R.I. +100.0:100,0:99.2:99.6: 9.6: :10040% is <4 oe ee 
:, Br ed ae 3, : ay : :h=99.6: : 
56 “iWyo. 3: % re 98.0: 199.2199. 2399 6: 98.0: 0.2: <3 => 0298d2-ue : Lal 





Average for: 


sigh. tests: 95. di Hud 2: 92. " :93. O: 195. As aah 


except 53 3: 
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poee page 46 for treetments indiczted <a the letters 


Averege no. of plepts from 50 seedpieces per plot: rather ‘than iat of seed- 


pieces: prouucing plants. 











Table 40A,. 


Number of tests in which thé cvercge percentage stanc for 


any one treetment is significently higher than that for each-other trect- 
ment, anc relative velue of the treatments for the significcnt tests. 
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Treatment :Semesan: :Wettables.. : tre: tments® 
ee :Control: Bel : HpO :Spergon :Fermate ; 
CE ae ie eae Sg Cae eee | Sey el | :: 0 2 
Semesin Bel : 0 :- : 0 : 1 ¢ +10 $ z 
Yellow oxide of : : : : $ 
mercury .- : 0 cco : o- 3 1 ge. 3Q, 1 
Wettable Spergon: O : 1 3: Lb ¢ = 3-0 : 2 
Fermate Ea ROR Se: See RD Re Pe $. == : es 





“Meximum value for ony trevtment. is 70. 








~~ a | 


a 


@ntan- ox. te tn ar ar mea me 


02. one 








Teble Al. 


tonia lesions on stems of plants -- 1943 


Relation of disinfection of seed potatoes to control of Rhizoc- 
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Report from: Meen Rhizoctonia index% :Diff. :Celc. 
Test: State: :Seme; sWet.: : :Wet.: ; :"Unas- :rec., 3! "F" 
no.? :Con-:san : ligQ:Sper:Fer-:ThioiSul~digi.: toda Signec:sign. :value 
: :trol:Bel :gon: ;smate;:san : L_ furs HCl 3 H 
13 sIll. :0,223:0.133:0.22:3 :0. 23: :0. 22: :0.2 -- :0. 10: ~- 1 e=0 056 :0 09% : 48.9 
15a sInd. :0.47:0.11:0.03:0.41:0.53:0. ae Fe “i —- : -—— 3:670.608:0.122 : 22.1 
36 «6 :N.Y. $1..0681..1420 5971 0 63: 0 02h: 0. 43: 1.05: -—- : -— :£50.809:0.557 : 3.0 
45 :R.I. 30.23:0.13: 0.15:0.28: 0. re :0. 30: a 3 = 3 m= 2g-0.42 30.158 : 3.1 
$ 3 $ 3 8 3 i uns : ae 30 : : 
53 Wash. 0.31:0.14:0.40:0.25:0.20:0.44: —- : -~ 20 209% 100.3303 0.204 3: 3.1 
23 :Mass, :0.78:0.88:0.52:0.93:0.35: — : -- 0.7321. 153 j=0. 6343 NS : 2,0 
25 :Minn. :0.16:0.12:0.17:0.15:0.17:0.18:0.21:0.12: -- : =— : NS : 1.8 
25a :Minn. :0.26:0.13:0,16:0.26:0.23:0.16:0.24:0.14: -- : --- : NS 3; 2.3 
25b sMinn. :0.20:0.20:0.20:0.20:0.17:0.22:0.20:0.21: -- : --—+ : NS : 0.3 
42 :Okle. :0.40:0.25:0.35:0.29:0.26:0.34: -- : ——- :0.32:e=0.274: NS : 0.9 
46 :S.C. 20.04.20 200 0.0030 .0030,,0020 013 -~ :0,00: -- :i=0.030: NS : 2.2 
Average for: : $ : ' 
sign. tests:0.46:0.33: :0 36: 0, % :0.30:0.38: 











“Each of 10 plants per plot, according to the amount of Rhizoctonia infection 
of stem or rhizomes, was assigned into one of 5 classes: 
l=slight shallow reddish discoloration; 2=considerable shallow reddish un 
lesions; 3=sunken lesions; 4=complete girdling or deczy of stem or rhizomes, . -- 
Rhizoctonia index for each plot celculated by multiplying the number of plents.: 
in each class by the number of the chss, total those products and divide by 


4x the number of plants examine. 


bsee pege 46 for treatments indiceted by the letters. 


Q=no infection; 
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Table 41A. 


Number of tests in which the mezn Rhizoctonia index for one 
treatment is significently less then thet for each other treatment, 
and relative value of the trectments for the significcnt tests. 










:Number of tests in which the tre: tment in the :Relative 
, svalue of 


first column wis better then 














Treatment :Control:Semesan: ligO :Viettable:Fermute: Thiosan: treut- 
Bel :.. sSpergon ;. 3 z:ments® 
Control —- 3: QO 3 0: 0 ee See ee 0 
Semesan Bel : | se — 3 1: 2 : a -- 2 12 
Yellow Oxide; : 3 ; $ 
of mercury : \ er Oo: — <4 ee . 6 
Wettable 3 : : : : 
Spergon : O 3: QO 3 0x —- 3: 0 a. 3 0 
Fermute 3 } ee : 1: 0 $ —~ 3 i. 4 
Thiosen ; » Se 0 0 g fe) —- 3 2 










Maximum velue for any trez tment iG 
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Table 42. Relation of disinfection -of -seed ee to seedpiece decay 
_== 1943 Pa 
Report from:Percentage of seedpiece deca from. ee “ ted with :Dift. :Calc, 
Test:Stete :Con-:Seme:.- :Wet.:Fer-:Thio:Wet.: 2?. :“Unas-:req .: "FW" 
-.M0.:. :trol:san : HgO:Sper:mate; ;san :Sul-: dass lige 2s signed: sign. :value 
: :Bel : -:gon : fur. : . : 











SreR aS 
ONMO ND 


e 
© 
e 

nyo 


Hee 


13 
15a.: 
25a : 
25b 
3% -3 
23 
42 -: 
45. 


D> Oo Ky 
— 2 
Ono pr 


ee ee Tee 
-~ 


© OOK ROOD 
ee ee ee ee ee ee ee ee ee ee ee ee 


- 
. 


RNEO 
e 


ee 08 00 06 of «e0 
be 


Oro. 
= 1 onlpe sok 
* 
NO XNO.C0 





* 00 Tee ee es we ee ef 


a 
oO 
J 

io) 


ee 6©@¢ 648 fee * 20¢ ee @¢ e@ 
7 
OFjO ROCCO 


e oe ee ee ee ee ee ee jee ee ee ee ee ee 

~ 

© swiuncd 

Oly WO 
oO ee 
Ay =O MRO 
>. 
» pOomoank 


° 
‘ee ee ee ee lew ee ef 


ro) 


oO 
ie) 


We ir 


7 2e¢ «@8 6 ee ee fee #8 68 ee ef «¢ 


ee 8 «f° “ee 
cow 
* 0 @2 @8 s6 ef 6 hee 


° 
° 
oO 
On 
re) 
> fe 
~ Th 
. i 





(+50 e &, 
ee les ef ef «6 ee ef ce 


e+ lee ee ee ee te 


# 


- Average. for: Pes : ae 
. Sign. Sete Bs 13. 8: 9.1: 125. 4s :20 6: 26 1: +52. 93 





ae ‘Page. ae Pe treatments indicated by the letters 


erat 








- 
‘ 


Table 42A, Number of tests in which the everage percentage seedpicece de- 

; : cay for one treetment is significantly less then thet for each 

other treatment, and relative vilue of the trectments for the 

ei isc Siem ticant tests. 

es ae : Number of tests in which the treatment in the first :Relzetive 
Treatment gas. column was better than _. _  svalue of 

' . s¢Control:Semesan: HgO settable: Fermate:Thiosan:\iettable: trect- 
Bel : SSpergon : “aa :Sulfur :ments* 
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Reletion of disinfection of seed petntone to yield of U.S. Ne. 
1 tubers —~ 1943. 
Report from: Averege yielc (1bs.) of ilo. l.potatoes ©. se sDifi ele, 
Test: : ;Seme: - gWiet. : ¢ -  gBet.:: ee :-“Unase rej: "Fa 
no.:State :Con-;san : ligOzSper-: Fer-; ;Thio:Sul- sHgClo:HgCl,: shenen eign: value 
: strok; Bel > gon imate: san 2 fur : yl : “ai 
+ Hb 03 os ¢ 
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Effect of Seed Trectient on Stand of Plents. Teble 40 contcins « sum- 
mary of the stand dzta from 13.tests after they hed been analyzed «s ren- 
domized block experiments. Only 6 of the 13 tests were significent at 

he 5% point. The date ef final stand counts in Table 40 cre summerized 
in Table 40A to show in how meny of the 6 signific nt tests each assigned 
treatment is significantly better than each other tiectment cnd also to 
indice: te the relative vclues of the treatments in affecting stands. The 
relative values obtzinedc by totaling the number of tests in which the in- 
dividual tre: tments were significcntly better than the other trectments 
indiccte th.t no tre:.tment was significently better than the control in 
any test, anc tht Semesen Bel, yellow oxide of wercury, Spergon, anda 
Fermate cid not differ grectly in their effect upon stind. It should be 
noted th.t in several of the tests in which mercuric chloride or ecid- 
mercuric chloride wes used a significant reduction in stand resulted in 
compcrison with the untreated control. 

Since ezrly stznc counts record more cle:rly any delzy in emergence 
that my result from treztment then do fincl stand counts, such date were 
taken in tests 25, 25a, 25b, 42, and 46. Only 2 of the 5 tests were sig- 
nificcnt. Acid-mercuric chloride and yellow oxide of mercury in both 
tests, anc Semesan Bel, Fermate, «nd Imulerv in one test, hed significant- 
ly lower stinds taen Cid the untrec.tecd. 

Effect of Seec Trectment on Rhizoctoni: Stem Infection. Date on Rhiz- 
octonia infection (Table 41) on the stems of plints from 10 seedpieces 
from ecch plot were tcken in li tests, 5 of which were significant. The 
Rhizoctonia control data ere summ.rized in Table 414A to show in how many 
of the 5 signific.nt tests exch trectment is significently better thzn 
each other treatment snd <lso to indicete the rel:tive velues of the 
treatments in controlling Rhizoctoni: infection. A significcnt reduction 
in Khizoctonic infection was cttzined in 2 tests with Semescn Bel cnd in 
1 test each with yellow oxide of mercury, Fermate, «nd Thiosan. 

Effect of Seed Treztment on Seedpiece LTecuy. Date on seedpiece deccy 
(Table 42) were taken on the 10 seedpieces per plot that were removed for 
the Rhizoctonie-control datz. Five of the 9 tests were significant. The 
summarized data (Table 42A) show that yellow oxide of mercury and Semesan 
Bel were the most effective treetments in reducing the smount of seedpiece 
decay, whereas Lette ble Sulfur increzsed it. 

Effect of Seed Tre:tment on Green Weight of Plints. Since disexse con- 
trol, injury, or stimulition by treatment could be reflected in the green 
weight of the plants, such dts. (Table 43) were taken in 10 tests on the 
plants removed for dite on Rhizoctonia infection. Detc from 6 of the 10 
tests were significcent and ure summerized in Tuble 434. The data seem to 
indicute that Wettable Spergon may have been stimulitory, for the increase 
in green weight per plent from its use can not be attributed to Rhizocton- 
ia control as might be the cese with Semesan Bel. 

Effect of Seed Trectment on Yield. The yield d:t« for the 15 tests, 6 
of which ure significcnt, «re summ-rized in Tables 44 cna 44A. Among the 
recsons for low yields in severel tests were lite pi:nting, drought, or 
insect dimage. In only 2 tests did any tre:tment significcntly increase 
the yields of No. 1 tubers in comncrison with the control. In test 42 
Spergon und mercuric chloride were better then the control znd in test % 
yellow oxide of mercury wes better, The relctive values for Semesan Bel, 
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Teble 45. 


Relation of disinfection of seed potetoes to control of 


Rhizoctonia and 


scab on tubers -—- 1943 





Report from: 
Test: State; 
no.: 3 





Rhizoctonia 


: Sce.b 





"FE" sDiff.: 
velue: req.: 
:Sign.: 


Scexb index® 





EAA .i8 
cima, 3 


13 
15 


sMass. 3 
stiinn. 
siMiss. 
suliss. 3 
Sifinn. : 
3stv.Y. 
sOxla e 
vk <8 


None 
None 


Slight to moder- 
ate infestation 
of small sclero 


tia on all tubers 


Not significant 


:None 
sllone 
None 
Not significcnt 
:None 
:Wone 


"F"yvelue 3.08; 


: only HgO and DL1: 


: sign. better 


S. 
t 


‘? 
she 


C 


> 
sh. 


than control 


silone 
:Not significant 


: "FF" yvelue 1.9 


1.7: NS 3: 
8.1: 2.7 :Control 
3 :Semesan Bel 
:HgO 
:Spergon 
:Fermate 
3Thiosan 
:Formelin 
:Wet. Sulfur 
:Control 
:Semescn Bel 
: Hg0 
:Spergon 
:Ferm:.te 
:Thiosan 
:Formalin 
: :vet. Sulfur 
1.7: NS s 
:Slight scab on tubers from all plots 
:Uniformly serious 
:Uniform on all tubers 
: : NS 3: 
:Trace of scz.b on tubers from «ll plots 
:No scab 
: L.0L3NS : 


ee ef ef fee e8¢ 





be 
mw orwunl& Slonrnouuo 
NUNYORWOWEHINDBOOUMrFN 


ee ee ef ee 
o ° _ . _ i 





silo sczb 
:No scub 





“The scz.b index ior tests 15 ond 15a wes calculated by dividing the 
yield of ecch plot into sc«b-free, slightly, moderztely, <nd severely 
sci.bbed classes; <ssigning numeric:1 velues of 0, 1, 2, or 3 to those 
classes; then multiplying the weight of tubers in each class by the 


class value. 


The sum of the resulting velues was then divided by 


3 x the totel weight of tubers ex:mined end then multiplied by 100. 

















55 


yellow oxide of mercury, and Wettable icin were slightly higher than 
that ror the control, Fermate, or Thicsan. 

Effect of Seed Treataent on Amount of Rhizoctonia and Sccb on Tubers. 
Data on “hizoctonia control on tubers (Table 45) were taken at harvest by 
assigning the lot of potatoes from.each plot, according to the estimated 
amount of tuber surface covered with sclerotia‘of the fungus, into one 
of the following classes: 0, no sclerotiaj 1, a trace; 2, slight; 3> 
moderete; or 4, severe. Sclerotie on tubers weré reported in 5 of 11 
tests. In mlyl test did any treatment significently reduce the amount of 
Rhizoctonia; in that test yellow oxide of mercury caused the reduction. 

Data on-control of common scab (Table 45) were taken at harvest by as- 
signing the lot of potatoes from each plot, according to the estimated 
amount of tuber surface covered with scab lesions, into the following 
classes: 0, no scab; 1; a trace; 2, slight; 3, moderate; or 4, severe. 
Scab infection occurred in 10 of 13 tests. However, seab infection data 
were -Significént.only in the 2 tests from Indiana, scab being significant- 
ly reduced by. .Spergon, Fermete, Thiosen, or Wettable Sulfur in one test 
end significantly increased: by Semesan Bel, yellow oxide of mercury, or 
formalin in the other. The yield of scab-free No. l~size tubers for Wet- 
table Spergon in test 15a was significantly higher than for the control, 
Semesen Bel, yellow oxide of mercury, or Thiosan. In test 15 the yield 
of scab-free No. l-size potatoes for the control wes the highest of any 
treatnuent apuugh only that for formalin was significantly lower than 
the control. : 

Summary of Pot«to Seed Treetment Date for 1943. Summarizing, the deta 
indicate thet for yield the relative velue of Semesen Bel, yellow oxide 
of mercury, or \iettable Spergon was only slightly higher then that of the 
control; for stanc, the untrected control was best; for control of seed- 
piece decay, yellow oxide of mercury wes hignest, Semesun Bel ond Fermate 
being next;-for control of Rhizoctonia on stems, Semesen Bel wes highest, 
yellow oxide of mercury end Fermete being next; for groen weight per: plent, 
Wetteble Spergon wes highest, Semesen Bel end Fermate next in order, 

In general, the duta tend to support the results of the 1942 trials, 
which indicatec that disinfection of sced potatoes is frequently not 
profitable. 

SOUTH CAROLINA TRUCK EXPERIMENT STATION, CHARLESTON 
























XI. SNAP BEAN SEED TREATMENTS 





J. C. Welker end W. W. Hare 


Seed of Green Refugee beans were treated in a rotary seed treater with 
the following materials: Spergon at 0.2% (0.5 oz, per 15 lbs. of sced); 
Fermate at 0.2%; and Arasan at 0.125%. 

live replications of 100 seed each from these treated lots and from an 
untreated control were sown under field conditions in the loczlities de- 
scribed in Table 46. The plenting detes, soil type, reaction, and mois- 
ture ut time of planting, precipitation, minimum and maximum daily tem- 
peratures from plenting to average date of emergence, and average number 
of days from planting to emergence are also givmin Table 46. 


Table 46. Location, time, «nd environmental conditions of green bean 
seed treatment tests in 1943. 
Report from:Plant— H : Air :Days 








Test: Stctesing :;: Soil :Rain-:temper-~: to 
no.: sdete .: Type : pil : Moisture Efell : ture :em- 
: : $ 3 $ $ :Min.Mex:erge 
: : : : eins s+ TRe-'s 
ll 3Ga. 35/86  :Cley :Dry : 2.08: 43-98 : 13 
28c :Miss. :4/2 :Ocklocknee: :Opt. 0.87: 43-89 & 
52 silesh. :5/19 :Sendy loam: :Dry : 0.83: 37-76 -- 
28b :Miss. :4/21 :Sandy loam: :Opt. > O : 39-85 6 
6 :Fla. :1/29 :Fine sandy: :0pt.-dry 0.28: 28.3- : 11 
H 3 : loan : “ae 
% N.Y. 26/16 :Silt loam :Dry : : 59-% 13 
57b :Vis. :4/21 :Silt loam :Opt. : : 28-81: 19 
12 :Ideho :5/21 :Silt loam :Opt. : : 38-76 : 9 
57a zis. :5/20 :Silt loam : :Very wet : 46-80: 8 
51 :Va. 3:54 ~~ :Silt loam: :Opt. : : 54-% : 11 
28a :Miss. 34/1 : -—- : :Dry : : 48-88 : 10 
22 Mass. 35/6 :Sandy loem: :Opt. : : 34-85 : 13 
44 :Pe. :5f6 — :Cley loam : 42-8 : 
47 3:S.C. :4/22 :Sandy loam: 42-88 : 
17 :Iowa :5/8 :Cley loam : S o—— 3 
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In Table 47 ere the dita from the various loczlities showing the 
average number of seedlings for each treitment, calculeted F velue, and 
the minimum cifference in the means required for significence. It may 
be seen thet there were significant differences in only 3 of the 15 tests 
end ecch treztaent was significantly better than the check in 2 of the 3 
locations. 














Table 47. 





Summary of individual seed tre:.tment tests with Green 
Refugee beans; cnelyzed as randomized block tests. 




















Test: Average number of seedlings :Calculeted: 

no.; Spergon :; Fermete : Arzsan : Check : F value : MSD 
‘A 2 52.8 : 52.0 55.8 : $.8 : --- NS 
28c : 48.2 : 55.8 : 54.2 : 49.2 : 0.82 NS 
-— s TA ; lie :* ae 5 eas 0.09 NS 
28b : 70.4 : 72.6 : 70.0 :- 63.4 1.05 NS 
2 75.8 : 79.0 : 70.6 :: 82.0 2.14 NS 
_— * tiob : 74.6 : 78.6 : 3s 1.34 NS 
57b : 65.2 : 64.2 : 67.0 :. 61.0 - 0.91 NS 
ye 77.6 : 81.2 : 82.8 : “76.0 1.07 NS 
57a 3 79.2 : 79.4 : 83.8 81.4 3 0.94 NS 
4 : 85.2 : 8 .2 : 6.0 87 .6 : Be NS 
28a 3: 87.8 3 91.2 $ 89.0 88.6 : 0.781. : NS 
22 : 84.8 ¢: 88.4 : - 6 81.4 A4elZ st 4 
44 89.2 : 87.4 3 89.2 83.0 3.58 hat? 
ae 93.8 2 88.4 : 85.4 83.8 11.2 4.05 
i7 3 83.0 3 83.4 8 .6 84.0 2.55 : NS 

Table 48. Summary of group anelyses of tests with Green Refugee 


beans in 1943. 





No. of: Average number of seedlings 





:Averige: 





locu— ;: : error : F velue : MSD 
tions :Spergon:Fermete:Ar:sen: Check : vir. : 
20 1.887 ; NS 


14: 77.71 : 78.63 : 78.91: %.76 + 35 








In Table 48 are the deta from a group en:lysis of the combined tests 
(tiethod of E. B. Roessler and L. D. Leach). 
remaining 14 tests formea a 


homogeneous @roup. 


were no signific:nt differences in the combined anelysis. 


UNIVERSITY OF \ISCONSIN, NADISO 


When test 11 wes omitted the 
It may be seen that there 












XII. CUCULIBLK SEED TREATMENTS 








S. P. Doolittle 











The cucumber triuls were conducted in 8 Stites. The seed wes tre:ted 
with Yellow Cuprocide (1.5%), Aresun (0.3%), and Spergon (0.3%). (All 
percenteges are by weight of seed). Four of tiie tricls were wade in 

the greenhouse and 5 in the field. Dieta were besea on totel emergence 
end 7 of the 9 tests gave significent results. ‘the other 2 tests were 
lost through we:.tner and insect damage. 









Table 49. Locztion, time, anc. environmental conditions for 9 cooper- 
etive cucumber seeu treatment tests conductec in 1943 

































Repo. t trom:Plent-: Soil conditions :Rain-:Air tem-:Dcays 
Test:Stete :ing : :fall :pereture: to 
no.: sdate : pi :Moisture: Soil type : :idax.-liin:emerge 
: : : : : 3. ame$ a 
13 sIll. 3:4/21°: — :Wet :Sendy loam s—- $s — 3 § 
20.lalid. 3:4/8* +: 5.8 :Opt. :Sendy loz 2 -- : 89-60 : 6 
20.1lbMd. 34/28 : 5.8 :Opt. :Sendy loum 2 -—- 3: 90-67 : 5 
24 Mich. 36/1 :6.8-7.2:0pt. :Sendy lozm gm ¢ = 3 6 
31 sti. 37/17 : 5.6 :Opt.-dry:Sessefris loem: 0.39: 92-61 : 5 
% 3.Y. 36/19 :7.4-7.9:0nt. :Silt loam : 0.96: H-46 : 9 
44 3sPc. 25/17 : 6.2 :Opt. :Cley loam : 1.97: 89-50 :11-13 











“Plunted in greenhouse 














T.ble 50. lUffect of seed tre: tment on emergence of cucumber seeclings. 

























Report iron: Emergence from seeca treated with :Least :Calculated 
Test :Stite:Yellow :Semesi..n:Aré.sen:Spergon:Untreeted:sign. : “Fe 
no. : :cuprocice: : : : check :diff.©: value 
: : %, s ¢ ee “eg % 3 % : : 
13. 3112.5; 73.4 : 68.0: 79.6 : 62.6: 42.2 : 8.68: 24.38 
20.1 slid. : 79.8 : 78.8 : 83.2: 81.6: 62.8 : 4.5 : 29.67 
20.la:wc.’ : 71.0 : 74.6: 71.8: 69.2: 5.2 +: 7.48: 8.27 
24 sMich.: 25.8 ¢° 236 : 24.8: 23.2 ¢ 42.8 3: 8.13 : 3% 
a: wake 2 265 8 SIA 26586: 63.4: FS 26.08 2 
36 sH.Y. 3 59.4 3: 53.4 :62.0: 61.8: 48.2 : 5.72: 9.9 
44 _3Pe.° ; 65.8 : 68.8 : 63.0: 57.2: 60.4 : 3.24: 17.40 
Averege >: 62.5 s: $9.2 3: 64.2 : 59.868 : 486 Se $a 











“kt 5% point 
“Soil known to be infested with Pythium spp. 








Teble 51. Relative value of different protectants in improving 
emergence from cucumber seet 
:Number of times « given treatment (Column 1) 
Treatnent : was superior to :Total 
used Yellow $ Untreeted: score® 
iaaiettiied Semesen check 








Arasan Spergon 





Semesan 
‘Aresan 


ee ef @0@ ©8F Se lee 48 


Spergon 


Yellow Cuprocide: 
None $ 


ee ef @8 ee 08 ef 0 lee 





: 
€vaximum value 28 








Table 49 gives the locations of the tests, dates of planting, soil 
types, environmental conditions, and average number of days required 
for emergence in the different tricls. : 

The data on seedling emergence enc their sti.tistical significence are 
shown in Table 50. Table 51 shows the number of tests in which any 
given treatment was significantly superior to eny one of the other treat- 
ments end furnishes < basis for determining the relative value of any of 
the treatments in this set of tests. 

In 4 of the 7 tricls (in Nos. 13, 20.1, 20.la, and 24), all of the 
treztments geve significcnt increcses in stund es compured with the un- 
treatec checks. In all triczls, ct lexst one of the treatments gave « sig- 
nificent increzse. Arasan cppeered to be the most effective tre:.tment 
but the differences between it and Semesan and Yellow Cuprocide were not 
greet; and Spergon, while somewh:.t less effective in the present tests, 
geve significant increzses in stind in § of the 7 trizcls. 

BUREAU OF PLaNT INDUSTRY, SOILS, AND AGRICULTURAL ENGINEERING, AGRICUL- 
TURAL RESEARCH ADMINISTRATION, U. S. DEPARTMENT OF AGRICULTURE, 
BELTSVILLE, VD. 





XTIT. SWEETPOTATO SEED TREATIENTS 





C. J. Nusbeum 


Dip treetments hive been recommended for sweetpot: to¢s prim rily for 
protection ageinst such seed-borne disezses cs blick rot (Ceratostomell: 
fimbrieta), scurf (Monilochzetes infuscens), «nd stem rot (Fuseriua b.ti- 
tatis and F. hyneroxysporum). These treatments <lso give some mecsure of 
control of such seedbed org:nisms cs Pythium sp., Sclerotium rolfsii, cnd 
Rhizoctonia. 

An 8 to 10 minute soak in 1-1000 mercuric chloride is generilly recon- 
mended throughout the sweetpoteto belt. Semesan Bel is clso recommenced 
end widely used in some creas. Although mercurizl disinfectcnts have 
been sutisfactory generzlly, in many cuses deli yec or reduced sprout pro- 
duction has been encountcred cs « résult of their use. Therefore, in- 
creasing attention has been given to substitutes in the se«rch for less 
critical metericls which will give equil or better performence then mer- 
cury compounds. In recent tests by Dr. H. T. Cook cnd [r. L. L. Herter, 
borax has shown promise cs 4 sweetpotc to seed tre: tment m-terizl, especicl- 
ly in the control of black rot. Interest his <lso been shown in Ferm: te. 
Spergon hzs been reported to be effective ugiinst stem rot in Kznsz«s cnd 
New Jersey and ogiinst sclerotizl blight in South Czrolinc but wis dis- 
uppointing in Virginic und Mississippi. In the introductory tests for 
1943 it seemed «.dviscble to limit the number of trectments to 4, with the 
intention of expending the progr:m to include other promising substitute 
materials, if the first yecr's results worr:nted continucnce of the work 
on & cooperutive b.sis. ‘the treatments chosen for 1943 follow: 




















Fermate 1 1b. plus hydrated lime 1 1b. to 12-1/2 gal. water* 
Miercuric chloride 1-1000*+ 

Sewesan Bel 1 1b. to 7-1/2 gal. water* 

Borax 1 lb. to 6 gal. water 

Check, untreated. 


% Instentaneous Ccip, bedded dry 
*#*  $-minute soak, bedded wet 
et «10-minute sozk, bedded wet. 


Because of the difficulties involved in standarcizing the procedures for 
a cooperative test involving diseased material, it was decided thet, in 
the beginning at least, apparently healthy seed should be used. Attention 
was to be centered upon the effect of the treatments upon sprout produc- 
tion anc the control of sprout and seedpiece decay. 

In 1943, the test was conducted by only 2 cooperators. The Louisiana 
strain of the Porto Rico sweetnotato was designated for each test but this 
variety was not available in Virginia. Therefore the liaryland Golden var- 
iety was substituted. The results ure shown in Tables 52, 53, and 54. 
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Table 52. Location, time, and environmentsul conditions under which 


sweetpotato seed treatment tests were concuctecd. 





























Report from:Plant-:Planted: Soil conditions :Rain-3Days :Total 
Test:State :ing : -in :Soil : :Moise:Temperature“ :fall :to e-:dura- 
no.? :date ; '_-stype : pH s:ture :5 p.m.:8 a.m.: :merge: tion 

: : : : 3 "7 g. 7Fe . 8: Ite: 2 :days 


















7.5 : 60.0 : S4s 24°: 1-79 67 





47 :8.C. :3/19 :Bed® Sandy: 5.8: Dry 
: 3. : : loam: : : 2 
51 :Va.  :3/30 :Freme? :Sand : 6.3: Dry : 75.4 : 67.1 2 .99° :L9- 50: 84 
& Average of daily soil temperature readings taken throughout totel 
b duration 3 
Manure-heated bed, covered with cloth March 19 to April 1, covered with 
glass April 1 to Mey 3, uncovered therezfter. 
© Watered 11 times in addition to precipitation shown 
Coldframe, covered with sash until May 17, uncovered thereafter. 
€ Watered 3 times weekly until saswere removed. 




























- 





Table 53. Effect of seed treatment on yield of sweetpots.to sprouts. 




















Report from: $ ' Sprouts pulled from seed :Diff. :Calc. 
; : treated with sreq.. : "F* 

Test;State :Variety  ;Fermate-:Mercuric:Semesen: :Check :sign. :val- 

no.: : :lime :chloride: Bel : Borax :(untr);: :ue 











A. Mezn Number of Sprouts 








47 3:S.C. :Porto Rico: 1013.0:: 747.7 3 ea : 983. : : 764.0: 161.2: 6.16 
51 3:Ve. :Marylend : 410.5 : 300 coil : 342.5: 390 : 326.0: NS : 1.89 
: Golden : 3 $ : : : 














B. lean tieight of Sprouts in Grams 








47 3:S.C. :Porto Rico: 4222.2 : 3041.8 : 3223.4:4040.6 :3450.0: 735.5: 4.50 

51 ames arysone : 2507.5 : 1398.7 : 2005.0:1942.5 :2127.5: 437.5: 8.71 
3; Golden =; ; $ : : : 

= aner Sulled 3 times. Each  Gaxtiids was replicated 4 times and each 

replicate consisted of 1/2 bu. (25 lbs.) of seed potatoes bedded in 

1 sq. yd. of bed spece. To obtain yield per bu. multiply by 2 




























SUMMARY. Although only 2 tests were conducted in 1943, the results in- 
dicate that both Fermeate plus lime and borax trezctments are promising as 
substitutes for the mercurials, especially if further investigation shows 
them to be effective against seed-borne diseases. With the Porto Rico var- 
iety both substitutes were significantly better then the check end the 2 
mercury compounds in sprout production. The same trend wes noted in the 
test with the Marylend Golden variety where the dzta did not meet the re- 
quirements for statistical significence, except with regerd to weight of 
sprouts produced. 
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Table 54.. Effect of seed treatments on sweétpotzto bed diseeses 
Report from: - : :Incidence of -disez.se-from seed treatéd with 
Test:State : °. ne :Fermate-:Mercuric:Semesan: = =: Check 
no. : Be eg _ lime ‘sChleride: Bel’: Borax. : (unif,) 














a ipted Diséased Sprouts” 





:S.C. ert ico roe ge OF a ae ; ion i 
Vac." slerylind Golden : 4 : 7 








B. Total Decayed Seed Roots? 


47 :&.C. :Porto Rico eh Oe te 6 8 Ea “eR 0 
51 3:Va. _:iderylend Golden : 61 See | ie ee Se ey SS 
& 16 decayed sprouts in Porto Rico check showec Sclerotiua rolfssi. 
; Other cases undetermined. 
> after last sprout pulling, "mother" seed roots. dug. up end. examined. 
Cause of cecay not determinec. 














_In the case of the iaryluné Golden variety there was practicelly no 
difference in the time of sprout emergence for eny of the trectments. 
With Porto Rico, however,’ the mercury treatments exhibited marked delay 
The averege number of duys trom bedding to emergence for the Porto Rico 
variety was us follows: Fermate plus lime 31.7; borax 33.2; check, 33.2; 
Semesan Bel 37.0; end mercuric chlorice 38.2. 

With the Merylend Golden vcriety, seed trectment apperently hed very 
little effect upon the incidence of sprout cisezse or decay of the seed 
roots. Aside from 2 smzll foci of Sclerotium rolfsii infection in the 
check plots, the Porto Hico sprouts appezred to be healthy. With this 
variety, however, e1l treatments reduced the incidence of root deccy and 
the mercurizls excelled in this respect. In both tests the indtdeans of 
seed root decay was quite high, - However, the. role. it ayed in _ reducing 
sprout production wes not determined. 

SOUTE CAROLINA AGRICULTURAL EXPERIMENT STATION,- EDISTO SUBSTATION, 
BLACKVILLE w > ri 








XIV. CORN SEED TREATMENT TESTS 
FOr CENTRAL AND NORTHERN STATES REGION 








' George Semeniuk 


In the winter of 1943 a corn seed-treatment subcommittee of thé Ameri- 
can Phytopathological Society was orginised for the Central «nd Northern 
States Region. The purpose was to conduct a coordinated seed-treatment 
study within this region. The program followed wis to determine the pro- 
tection offered. the corn seed and seedling from soil-borne pethogens by 
different fungicidal dusts. The identity of the soil-borne p@thogens ws 
investigated, and elso the influence thet. verious soil and climetic fac- 
tors might Pave: upon the incidence of disezse. ‘ 


Varieties. used; .. 
1. Illinois Hybrid 960 which in Iowa tests conducted ty Dr. 
C. S. Reddy over a period of yezrs has shown consistent 
- benefits from seed treatment. 
2. <A compounded mixture of seeds of 10 commercially grown 
“hybrids (obtained from a mid-western procucer of hybrid 
corn) to obtain en "average" response to seed trectment. 


Seed treatments: 
Semesin Jr,, 1-1/2 oz. per bu. 
Barbak D (6% mercuric phenyl cyanamide) , 1-1/2 oz. per bu. 
Spergon, 1-1/2 oz. per bm. 
Arasan (DuBuy 1205-aL), 1 oz. per bu. 
No treatment. 


For uniformity, measyred quantities of Illinois hybrid 960 and each of 
the 10 commercial hybrid seeds enough for all plantings at «ll stations 
were treated at one time and place. The treated seed was stored in tight 
containers for 24 hours before counting and packeting. Cuantities of 100 
seeds were counted out (which in the case of the mixed hybrids consisted 
of 10 kernels from ecch of the 10 hybrids treated clike), packeted and 
distributed to the various cooperztors. Field plintings were made with 
6 replications, 100 kernels to the 16-1/2 foot row, rows speced 1 foot 
apart. The varieties with their split-plots of 5 treatments were alter- 
nated randomly. Plantings on different dates were made in adjacent areas. 

The test locetions and cooperitors were as follows: — 


State Locetion of test | Coopera tor 
within State 
1. South Dekote Brookings W. F. Buchholtz 
Minnesota St. Peul M. B. loore 
Iowa Anes G. Semeniuk 
Missouri Columbia C. Mi. Tucker 
Wisconsin Madison P. E. Hoppe 
Illinois Urbana B. Koehler 
Indiane Lefayette A. J. Ullstrup 
Ohio Wooster J. D. Wilson 
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Soil end climatic conditions under which corn seed treetment 


tests were concucted. 





Table 55. 
















































































:Plint-: Soil :Prevailing ‘Total :Days to 
Statezing ; condition : tempera— :rain- ‘emerge 
scate : Type -: pH. : loisture : tures® sfall® : 

: : : : sin. Max. : 
: : : : SRS YS pe ae 

S.D. 35/5: : : : 35.5-63.09 : 0.34: 
25/24 9: : : : 51.5-74.6 : ‘1.20: 
36/3 3 : 7 : 49.3-69.8 :; 3.343 

Minn.:4/28 :ilempstead: : 21.8% +: 44.9-59.25 : 2.59: 21 
25/4 =: silt : : 24.2% 3: 4765-62.4 : 2.68: 19 
25/11 : loam : : 2.5% : 48.8-61.1 : 2.6: 16 
75/20 : 8 : 24.9% 3: 6.4-68.5 3: 2.78: 12 

Iowa :4/22 :Webster : sOpt., 28.4% : 41.9-67.0° : 2.20: 12 
25/2 : silty : 5.2 :Wet, 33% : 44.0-64.9 : 3.24: 14 
25/13 : clay : sWet, 37% 3: 47.1-64.5 : 1.98: 11 
75/22 :-loam : set, 33% : 49.8-73.1 0.79 : 8 
6/19 _: : :0pt.- : 67.8-90.2 0.95 : 4 

Mo. 34/28 : : :0pt, g : : 

25/5 : : sViet : : : 
36/2: : :Wet : : 
36/14: : ;Opt. 3 : : 

Wis. 34/28 : : :Opt. : 41.5-63.6% : : 
25/14: : Wet s 43.9-65.4 : - : 

Ill, :4/21 :Flenegan : 5.4 :Wet : 5.7 2.45: . 15 
35/3 +: silt : stiet : 59.8 ; 5.15 : 13 
35/22 : loam : :Wet : 66.4 > O.84 : a 
36/5 3 : :0pt. : 69.4 <> Sees 6 

Ind. :4/22 :Wersaew : Wet : 50.0-66.6© : 1.85: 14 
35/4 +: silt : set : 52.5-61,3 =: 10.08 : 3 
25/14 : loem : 5.6 :iet : 55.9-63.3 : 6.17: 8 
75/2: : :0pt. : 60.4-71.4 3: 0.0: 6 
26/5 : : set : 60.8-71.1 3: 1.48 3 6 

Ohio :4/26 : : :0pt. : 48° : : 

25/4... : : :Opt.+ : 52 : : 
25/14: : Vet : 56 

25/24 : : :Opt. : 68 : : 
36/4 : :Dry : 73 : : 











® For period from planting to emergence or for 10-day period following 
planting where days to emergence not given. 

b Air temperature 

© Soil temperatures at seed level 








Average emergence ( 


Table 56. 
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Table 57. Average percentage emergence of mixed hybrids und Illinois 
hybrid 960 analyzed as a complex test for corn seed treatment, 
:Planting : ____ Seed treatment - "-:_ - "s+ ss tg. DALE E 
State : -date..: Non-.. : Semesan : Barbek : Spergon ;: Arasen : for 
‘ _. 3treated : . ae eo See ; “__-'3 sign, 











4.86 
3.74 
o. -3652 
3,93 
1.91 


81.6 
68.8 
76 .0 
74.0 
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Table 58. Number of times each treatment is better than any other treat- 
ment. Significant and nonsignificant differences taken 
____. .. __.. .stogether. es ecu 
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” Table 59. Number ‘of tdiie each treatment is significantly ‘better than 
i 5 other treatment. 2 aes 
State: “umber ®; ___ Seed treatment ___ $hiaxdimum 
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Table 60. Necrosis of mesocotyl and primary roots of iwaize in the seed 
_ treatment tests conducted in Iowa 
__ Illinois Hybrid 960° | : 
Seed treatment sDiff.4; Seed treatment ___—s:Diff.@ 
:Seme:Bar-:SpersAra-:for :None :Seme:Bar-:Sper:Ara-:for 
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Percentage of Plants with Necrotic Mesocotyls 
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At the 5% level 
Nonsignificant 
Mesocotyls rated C, 1, 2, or 3 according to whether they were zero ne- 
crotic, trace to 1/3 necrotic, 1/3 to 2/3 necrotic, or 2/3 to completely 
necrotic, respectively. Primary roots (radicle and seminals) were rated 
O, 1, 2, or 3 according to whether there was no necrosis, one to several 
small necrotic areas on one or more roots, several medium elongated ne- 
crotic areas usually on 2 or more roots, much elongated necrotic areas up 
to complete or nearly complete necrosis of one (radicle)but usally all 
members of the primary root system, respectively. 


Severity of disease determined as: 


Sum of ratings given individual plant parts 


x 100 
Number of plants examined x 3 
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Table 61. ‘'ecrosis of mesocotyl and primary roots of maize in the seed 
treatment tests conducted in Iowa. Analyzed on a coiplex 

__..... test for treatment "Bards en 

Date of : Seed treatment : Diff. 
$ : for 


-——-— ees 








——— A se oe -_—-- ee 


Percentage of Plants with Necrotic Mesocotyls ~ 
20.0 15.5 20.5 
19.3 23.7 25.3 
39.3 46.2 48.5 
50.5 57-7 53.8 
55.2 87.2 87.5 
36.8 L6.0 43.2 


Severity of Mesocotyl Necrosis 
10.4 Tel 1C.1 
8.7 10.8 11.1 
19.4 22.4 22.7 
24.2 29.8 26.7 
. 29.1 49.1 35.8 
All dates : |_| 25-7 18.3 23.8 21.3 
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June 19 3... 71.8 63.3 71.7 
All dates : 66.2 61.5 64.0 
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May a 2742 & . Bek 
May“ 13 : : Lh. 6 :.  MRexs 
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: 27-3 : 2a 

All dates : 34 : 29.9 ; _ 32.6 
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Table 62, iledn percentage of plants exhibiting -primary root necrosis. 
___Seed treatment tests conducted in Ohio. 

Date _:Date of :; Tliinois Hybrid 960 : 
of : exami- : Seec. treatment :_ __ Seed_treatment 
Non~-:Seme2-:Bar- :Sper:Ara-.Non- :Seme-:Bar- :SpersAra- 
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Table 63. iiean total green weight (lbs.) of plants per plot in corn 
seed treatment tests conducted in Missouri 
Seed treatment 3Diff. for 
- planting | : Nontreated: somaeen Jr.:Barbak D:Spergon: Arasan: signif .- ah 
April 28 : “8.0 - 8.4 8.3: 10.83; 10. 5: 1.85: =" 
: 9.63 
6.2 
8 
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June 22. 5 
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All dates:. 
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Table ble Mean inten tine ibs.) per individual plant in the’ corn é 


. seed treatment tests conducted in Missouri. iy 
fate of «3 * + Seed treatment :Diff. for — 








planting :: :Nontreated:Semesan Jr.:Barbak D; ‘SpergoniArasan: signif .-5% iS 
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Tabie 65. ean total. green weight (grams) of plants in corn seed 

: treatment. tests conducted. in Chio. Analyzed as random 
ss | Ge Sear od NT Io 
Date of °: Seed treatment “:Diff. for 











planting :nontreated:Semesan Jr.: era Seer aT aah 


Illinois Hybrid 960°" 

April 26: 1983 1959 “3: 2169 2260 
May, : 1620 * 1674 “"3: 1810 ~ 1821 
vay 14’ : 2191 +: 2291 : 2264 : 2149 
May 2h: + 2465 +: 2489 : 2314 : 2429 
June 4 nicl ain 1096-__* s —=—883_—: ~— 880 

ipEEES - Mixed Hybrids _ . 
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Table 66. Mean ieiainie of cucu plants in corn seed treatment tests ~~ 


: “condueted in Illinois. Analyzed as random blocks. __ 
Date of : -  -** Seed treatment _ :Diff. for 
plinting : “ontreated: Semesan Jr.:Barbak D:Spergon: Ardsan: signif. ~b 
ae tie : ‘Illinois Hybrid 22% Ries 
April 21: 66.3. : 723- : 69.8 - 80.0 : 1.3: : oa. 
May :3  -: Thed 3 8.7 ¢ 75.0 : 83.0 : 85.2: 6.42 
“Way.22.: F3 : 75.0 3 3 3. Tia ¢ Th 2 = 
June'5 -: »- 86.0 ¢° 85.3... -: 9.2 -3 89.9': a 
Rew Maxed Hybiids 
April 21 :- 57.2 ¢ 62.3” 63.5 
hay 3 :- 978.3- ¢ 83.7 ;: 81.8 
‘May :22  :- The2 + 78.5 - ‘2° Thed 
June 5 ::+ 80.5 7, Bon 83.8 
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Table 67. iiean percentage of weak plants calculated on the basis of 
emerged seedlings in corn seed treatment tests conducted 

ap nine Serene 

Date of : | Seed treatment :Diff. for — 

planting :hontreated:Semesan Jr.:Barbak D:Spergon:Arasan: signif .-5%_ 

Illinois Hybrid 960 




















April 21: 15.1 : 11.6 ¢ 2sed. E Att C33. Meee. 
May 3 8.4 8.0 3 9.5 3 5.35% Fs. --- 
May 22 : 9.0" ‘tb UkeS : £3 & 98 2 10.2 3 --- 
dune 5 : 7.8 6.5 ¢  BeO.§ ° GSS" 5.63 ome. 
a ae aR ate SO Mixed Hybrids LES Ie RAEI 
April 21 : 18.1 ¢ 17.0 ¢* 156° 3 Sil : 12.9 : 562 
lhiay 3 : ee Bee ¢ 6.0". Sas 7.0 * --- 
May 22 : 13.1 10.3 ¢ 10.4 ¢ °° 96,2 14.8 : aoe 

8.6 7 ¢  O.0 2 > Gis Bb s --- 











Summary and Discussion of Results 





Some of the soil and climatic conditions surrounding each test at each 
of the stations are shown in Table 55, while the results of the tests are 
presented in the accompanying Tables. Cold wet soil conditions prevailed 
throughout much of the normal corn-planting period in this region except 

in South Dakota where the conditions were cold and dry until the latter 
part of May and the first of June. Significant benefits in emergence from 
seed treatment (Tables 56 and 57) were obtained at all April and May plant- 
ings made in iiinnesota and Iowa,in 2 plantings made in Wisconsin, in 2 late 
April-early iiay plantings made in Illinois and Indiana, and in the late 
April planting made in Ohio. Prevailing low soil temperatures of approx- 
imately 55°F. maximum during the spring period with accompanying wet con- 
ditions appeared coincidental with significant benefits in emergence from 
seed treatment. Figures 1 and 2 show the general relationship of the time 
taken for the corn to emerge and (1) the prevailing temperatures, and 

(2) the percentage of emergence, respectively. 

A comparison of the relative efficiency of the different fungicides in 
increasing emergence points to a varying effectiveness of the fungicides 
with the different locations and to a minor extent with the 2 varieties 
(Tables 58 and 59). Barbak D generally proved inferior to one or more of 
the other 3 fungicides at all locations at the different planting dates, 
more so on Illinois hybrid 960 than on the mixed hybrids, despite the ben- 
efits in emergence resulting from its use. In idinnesota, of the 4 fungi- 
cides Arasan proved significantly better than any of the other seed treat- 
ment dusts, with Semesan Jr. being next in effectiveness, followed by 
Spergon. In ‘iissouri, Spergon proved significantly superior to the other 
3 fungicides. In Iowa, Arasan, Spergon, and Semesan Jr. benefited émer- 
gence to a similar extent with a slight advantage going to Arasan in the 
case of Illinois hybrid 960, and equally to Spergon and Semesan Jr. in 
the case of the mixed hybrids. In Wisconsin, Semesan Jr. and Arasan ap=- 
peared a little more effective on both hybrids than either Spergon or 
Barbak D. In Illinois, Indiana, and Ohio (April 26 planting) Spergon and 
Arasan seed treatment proved to be of the greater benefit to emergence. 
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The apparent injury from Arasan in the Ohio May-June plantings rewains 
unexplained. 

The incidence of mesocotyl and primary root necrosis on seedlings devel- 
oped from treated and non-treated seed planted at different dates was de- 
termined in the Iowa tests. The >slants were dug when approximately 2 to 
2-1/2 feet high, washed, and the extent of mesocotyl and primary root ne- 
crosis rated independently for each of 50 plants per treatment row, in all 
30C treatment rows for the 5 .dates of planting. The plants from the first 
4, planting dates were examined in mid-June, when they were rapicly approach- 
ing about the same stage in development. The weather throughout : ay was 
predominantly cold, wet, and cloudy, followed by warmer, sunshiny, but 
still wet weather the last few days in May and the first half of June. The 
plants examined on July 14 for the last planting made June 19 had developed 
under warmer temperatures but less than optimum soil moisture conditions. 
The incidence of disease on seedlings was progressively greater with each 
successively later date of planting made (Tables 60 and 61) despite the 
longer growing period to which plants of the earlier >lanting were subjec- 
ted. Greater incidence of disease occurred on the mixed hybrids than on 
Illinois hybrid 96C. Benefits from seed treatment in the reduction of 
mesocotyl necrosis were noted at all planting dates, though not all of 
these benefits were significant. Benefits to primary root necrosis were 
less frequent, occurring for the most »art in the 2 earliest plantings. 
Semesan Jr. proved superior to the other 3 fungicides in reducing mesoco- 
tyl necrosis while Spergon and Arasan were next in effectiveness and Bar- 
bak-D was generally the least effective. Reductions in primary root ne- 
crosis appeared significant with Semesan Jr. in several instances. Sin- 
ilar data on root necrosis for the Ohio tests (Table 62) revealed dis- 
tinct benefits from seed treatment but without any consistent advantage of 
one or more treatments over the others. No differences in mesocotyl ne- 
crosis between Semesan Jr.-treated and non-treated seed were noted in South 
Dakota. 

Total seedling green weight determinations per treatment row in iissouri 
(Table 63) and Ohio (Table 65) revealed some significantly greater green 
weights due to seed treatment with Spergon, sArasan, and Semesan Jr. at 
several dates of planting. On the weight per plant basis in iiissouri, sig- 
nificant increases in weight were obtained only with Arasan on Illinois 
hybrid 960 in the planting of April 28 (Table 64). 

At several planting dates in Illinois seed treatment produced signifi- 
cantly higher percentages of strong plants (Table 66), the percentages 
being based on the number of planted seeds. Levels of significance were 
reached in only the first planting with Spergon and Arasan when such per- 
centages were computed on the basis of emerged seedlings (Table 67). 

Isolations from necrotic primary roots in Ohio reveded a species of 
Gibberella affecting many of these roots. In South Dakota isoletions 
made from ¢ infected mesocotyls on July 5 from plants in the June 3 plant- 
ing yielded Fusarium from 5 mesocotyls, Pythium sp., P. debaryanum, and 
no organism fom the remaining 3 mesocotyls. The Iowa isolations from 
necrotic mesocotyls from the first, third-fourth, and fifth dates of 
planting (Table 68) yielded predominantly Fusarium moniliforme alone or 
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together with Trichoderma, and/or an unidentified chlamydospore-producing 
organism found “abundantly on the roots. A few mesocotyl tissues ceca 


Necrotic primary I from the first and last dates-of-planting plots 
yielded predominantly Helminthosporium sp. and Fusarium moniliforie, while 
those from the third-fourth dates-of-planting plots yiélded to the great- 
est extent an unidentified chlamydospore-producing organism, followed by 
Helminthosporium sp. and Fusarium moniliforme (Table 69). All 3 fungi 
were found most frequently in association with one another, with Helain- 
thosporium sp. dominating the association (Table 70). The chlamydospore- 
producing organism was much more abundant on plants from corn planted on 
the third-fourth dates than on either the first or last dates. Pythiun 
and Rhizoctonia were isolated mainly from the earlier vlanted corn. 
Diplodia zeae was isolated from the primary root of one plant in the 
early-planted corn. 

ICWA AGRICULTURAL "XPT ENT STATION, AMES 























XV. AMhS SPSURTS OF UNTFCR.. SEED TREATS TESTS CN SCYBEAI‘S — 


Benjamin Koehler 


The uniform seed treatiient test on oil type coyueins was conducted : in 
9 North Central States in 1943. These tests were directed by the War | 
Emergency Committée of the Upper Mississippi Valley Plant Pathologists. *. 
All the seed was treated and sent out, to the cooperators from the U. S. 
Regional Soybean Laboratory at Urbana; Illinois. Seed of low viability 
was used and the planting rate was about 1 bushel of seed per acre. In 
the northern section (South Dakota, Minnesota, and Wisconsin) a Manchu 
type soybean (72% germination) was used while in the rest of the area the 
Lincoln variety (47% germination) was’ used.- 

In order to study the effect of seed treatment-on the effectiveness of 
inoculation with nodule bacteria, the plots were split, each whole plot 
consisting of 2 16-foot rows with the same chemical treatment, 1 row inocu- 
lated just before planting and 1 row left uninoculated. Each cooperator 
was furnished with a humus culture of soybean nodule bacteria with instruc- 
tions to insure uniform inoculation at the different locations. Four ran- 
domized blocks were planted at each location. Since the treatment by ino- 
culation interaction this year was not significant the estimates of stand 
and yield given in the Tables are the average of 8 replications. 

Data were taken on both stand and yield. The seed treatment chemicals 
and rates of pplication per bushel were as follows: Untreated check, 
Semesan Jr. 2 o2,, Fermate 1 oz., New Improved Ceresan 1/2 oz., Arasan 1 
oz., Arasan 2 oz, Spergon'2 oz., and Spergon 3 oz. 

Table 71 gives the names of the cooperators, locations, and general 
effects of the seed treatments at the various locations. 


Table 71. Cooperators, locations, and general results of soybean seed 
_treatuents, 1943 








Planting Significant effect of — 


Location Cooperator's Name date chemical treatient 
on _ stand on yield __ 





——<—— = 





Brookings, S.D. ‘/J,F.Buchholtz June 18 None Increase 
Lincoln, Nebr. J.E.Livingston May 28 Increase None 
Manhattan, Kans. J.‘].Zahnley May 29 None Kone 
E.D.Hansing 
Columbia, iio. C.iieTucker June 28 None None 
Ames, Lowa G.C.Kent May 28 Increage Decrease 
St. Paul, kinn. § I.1/,Tervet June 5 Increase (a) 
Urbana, Ill, “',Be.AlLington May 31 Increase None 
Madison, Wis. J.G.eDickson May 27 None (a) 
Cotumbus, Ohio __L,C,Saboe June4 Increase 








(a) Not harvested 





tt] «2 sos eirn TA ek 






iC= 
= 
= 


Effect of Soybean Seed Treatment on Stands 












Significant increases in stand from seed treatment were obtained in 
Minnesota, Chio, Illinois, Iowa, and Nebraska, whereas the increases were 
not statistically significant in Wisconsin, South Dakota, Kansas, and iis- 
souri. For all the stations togebher every treatment used was signifi- 
cantly better than the check as shown in Tables 72 and 73. The heavy 





Table 72. 











Effect of various chemical seed treatments on the stand of 
A eels soybeans at 6 central locations in 1943 
Average number plants per row a a a 

Treatment :02,/ stirbana :Columbus:Columbia:Ames Lincoln :anhattan:mean 







































Chemical : . Bu: Illinois:Ohio siiissouri:Iowa :Nebraska:Kansas  : _ 
Check 69 56 76 88 83 99 79 
Semesan Jr. 2 Bg** 66* 75 95* 89 "103 sé 
Fermate 1 86 y+ 83 99** 93% 107 90** 
New Improved 

Ceresan 1/2 o5** 71,** 78 93 10c** 103 gg 
Arasan 1 ge* 3 78 91 93* 106 gen" 
Arasan 2 93** 80** 83 in 96° 107 93** 
Spergon 2 82** 66* 83 92 90 106 87** 
Spergon 3... Sart... ee 8h 90 89 105__ __89** 
MSD (1%) - 12 -- 10 12 --- 

(52) a 9 7 9 * 4 





$181 serds lanted. me 3 ft. row 
gougnit icant over the check 
*"Higly significant over the check 
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Table 73. Effect of various seed treatments on the stand of Manchu 
ae at 3 northern locations in 1943. 
Average number plants per row# 


Treatment 202 / :Madison :St.Paul :Brookings :General 






















Chemical _: _Bu:Wisconsin:iMinnesota:South Dakota: mean 
Check 75 38 40 51 
Semesan Jr. 2 81 42 49 57* 
Fermate 1 87 39 L9 58* 
New Improved 

Ceresan 1/2 82 40 53 58* 
Arasan 1 - 85 42 51 ae 
Arasan 2 80 Ld 54 be bee 
Spergon 2 83 45 53 60** 
Spergon ss 3. 8h oe 55 ase 
MSD (1%) -- 14 -- 8 
ie ©” Sea ea =~ 10 -- 6 





4118 seeds planted — 18-ft. row 
*Significant over the check 
**Highly significant over the check 


mr nee eee ee 
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application of Arasan appeared to be the best treatment this year. The 
treatment x station .and the.inoculation x treatment interactions were not 
statistically significant. Very little is known concerning the causal 
factors for seed’ decay, -séedling diseases, etc., with soybeans, consequent- 
ly nothing was learned in’ regard to control of specific diseases of that 
nature. -Most of: the’ plantings were made later than the normal ‘tiie due to 
unfavorable weather conditions. -‘Fairly accurate records were kept -of the 
environmental conditions from the time of planting until the final stand 
counts were taken. The effectiveness of the seed treatments Sen gyi K Gd 
did not er. — any one: “environitental factor. 





Somewhat: better: ouiide4 were ‘obtained from ieeietind seed than from un-_ 
treated seed in South Dakota, Kansas, Illinois, and Ohio, but only in 
South Dakota were the increases significant as shown in Table 74. No in- 
creases were obtained in Missouri, Iowa, and Nebraska. Yields were not 
obtained at St. Paul, Minnesota, and at hiadison, Wisconsin. 


Table 74. The effect of seed treatment on the yield of Lincoln soy- 
beans at S locations and iianchu soybeans at 1 location 





: Yield (grams per 16 ft. row)~_ 
Treatment os ios :Urbana:Colum: Colum: Ames:Lin- sanhat:liean dé y a 





Buzings :Ill. :bus :bia ;Iowascoln :tan eer cmeiiciee 
: _ 25D. ; :Chio shio...:- :Nebr.s:Kans. 
Check : : : 730 780 : 430 :12h44: 902 708 
. Semesan Jr: 2--3:271 + 73% 872 + 394 21205: 848-: 755 
Fermate : * 3 733 : 843:: 422 211693 | 888 : 769 
New In- <g : : 
proved Me eee 
Ceresan :315*° -: 766 
Arasan : :304*.-- : 779 
Arasan : 2315" : 775 
Spergon : :313* : 768 : 
Spergon :337°* : 773 


-_—_—— 








799 
801 


LOL 21177: 834 
427 31140: 908 
43421220: 903 
428 :1053: 878 

21231: 836 


712 
777 
758 
737 
773 


8u.2 


= 


ee 
ee 80 88 oe ef 48 of 8% of we 00 


se 88 00 oe 88 88 08 8 oe of 
ee ef «8 *© ob of 08 e@ 88 8 








MSD (1%) 
(52) yr se 
*Significant over the check 
**Highly significant over the check 
pianchu variety at Brookings, S.D., Lincoln variety at other locations 
Dnata from Brookings. excluded ee 

















Although in many cases attempts were made to locate the plots where 
soybeans had never been grown before in order to test adequately the effect 
of seed treatment upon the effectiveness of inoculation, only one station 
met with apparent success. At Brookings, South Dakota, the uninoculated 
rows were . entirely free of. nodiikés, while nodulation occurred in the in- 
oculated rows. Careful examination of roots at this station disclosed 
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that all the seed treatments were detrimental but not prohibitive to nodu- 
lation. The most interesting result in regard to inoculation, however, is 
that with the exception of Urbana, Illinois, all the locations reported 
decreased yields with inoculation. This was true of the checks as well as 
of the chemical treatiuients. The reason for this unexpected result is ob- 
scure. No effect on stands was found but some of the yields were reduced 
significantly and the general reduction in yield at all locations was 
highly significant (Table 75). 





Table 75. “ffect of inoculation in uniform seed treatment 


experiment on yield of soybeans in 1943. 




































Mean yield® 

Location lea Inoculated __Uninoculated MSD 

Urbana, Illinois 768 743 

Columbus, Ohio © 845 | 855 

Columbia, iiissouri 393 1,35** 33 

Ames, Iowa 1158 . 1201 

Lincoln, Nebraska 866 882 

Manhattan, Kansas 736 -° 760* 19 “a 
Brookings, South Dakota 287 -:'..:: 305 F 





wean 79k: 2. 813** 16 
Significant over the check pts. 

“Highly significant over the check 
SGrams per 16 ft. _ row 


SA ee -_-- 











At the locations where the plants from uninoculated seed were well nodu- 
lated, . treatments with the seed disinfectants used had no noticeable retard- 
ing effect on nodulation. 

The common farm practice at present is to plant more soybean seed per 
acre than is absolutely necessary in order to have added assurance of good 
stands. The result from seed treatment tests this year indicate that the 
rate of seeding might possibly be reduced about 10 percent without a reduc- 
tion in stand if the seed is treated. 

These tests must be conducted for several more years before definite con- 
clusions can be reached. At present seed treatment for soybeans cannot be 
recommended. 


(Soybean Seed Treatment Committee 


W. B. Allington, U.S. Regional Soybean 
Laboratory 

G. C. Kent, Iowa Agricultural Experiment 
Station 

I. W. Tervet, Minnesota Agricultural 
Experiment Station 

Benjamin Koehler, Illinois Agricultural 

Experiment Station, Chairman) 


ILLINCIS AGRICULTURAL EXPERIMENT STATION, URBANA 





XVI. THs -PRE anersg OF. ae _BEFORE ,JSroeae TO_GRO‘VERS 


“ * 


glans! ¢ 


; Ceoree dy ellen 


Should vegetable and ‘other ied be treated by the seedsmen ates it: 
is distributed to ‘the: ‘growers? _ If. so, what. seed should be treated, ‘what 
problems will | ‘this present to the seedsmen and .what can’ plant pathologists : 
do to assist the seedsmen in overcoming these difficulties? 




















a Introduction 





During the oa 25 years considerable. information has been secured_.on 
the value of seed -treatments, ‘Most compéterit authorities now agree. that 
treatment is quite essential to the production of certain crops, in. some 
cases to prevent transmission of disease agents, in others to protect the 
seed from soil-inhabiting disease organisms. 
There are very few agricultural practices. that pay such large dividends 
for such a modest investment as that required for seed. treatment. The cost 
of treatment for an acre of sweet corn is- only 3, cents;-lima beans, 10. 
cents; spinach, .25-cenis;. and. peas,* 67° ‘cents. “Such treatments are Wise in- 
vestments because: they serve*as insurante® agailst: ‘Stand failure that may 
cost as much as $20 an acre in refitting and reseeding, to say nothing of 
reseeding at a less favorable planting date. Yield increases in many areas 
may give returns -of -§2 to #40 an: acre: .There are a few localities in the 
United States where authorities have not yet fully determined whether seed 
treatment is essential; but,-. forthe most part, the practice is being ‘urged 
throughout the country. The need: for seed treatment is so universally. 
recognized that it does not enter into this discussion. 
the question ‘immediately. confronting plant’ pathologists is how to secure . 
the most effective use of séed treatments!’ For over 20 years plant path- © 
ologists have been busy educating’ grower groups. “In many areas they have _ 
made excellent: progress particularly with large ‘Commercial growers and. 
well-organized groups such as canners. For the most part, however, ‘the iy 
accomplishment with small growers has been: seen” ager Sa The failure © ee 
has come from 4 sources: ent igen: Nita ee 
(1? The difficulty of treating small lots of seed properly in 
the home: (many growers still use the Wrong dosage, improper 
chemical, and secure inadequate coverage). 

(2} Confusion. arising from the necessity of recommending diff- 
erent chemicals for different crops (the layman is slow to 
grasp..such -basic. facts as the toxicity of copper to cabbage 
seed when the same material is ideal for spinach. 

(3} The inherent. negligence and carelessness of human beings in 
disposing of small details, and. 

(4) Failure of. fungicide: manufacturers to make materials easily 
accessible’ :to..ali communities. 


Probably nothing is more discouraging to the plant diseasé specialists — 
than the difficulty the growers encounter in obtaining the necessary 
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chemicals. In many areas, today, plant pathologists are shaping their 
recommendations according to the chemicals available in rural communities 
rather than according to their fungicidal value. The fungicide distri- 
butors are confronted with a very difficult and expensive problem in ad- 
equatly supplying the "small-package" trade. In spite of the high prices 
charged, it is not the most satisfactory solution to retailing. In times 
of national emergency such as this there. is. a question whether such in- 
efficient distribution can survive. It is doubtful whether the nation 
can afford to provide the necessary small containers, extra labor for 
packaging and distributing, and large inventories of chemicals required 
to stock the shelves in every community. 

In spite of the progréss made with grower groups, it may be well to seek 
a more direct approach to the problem of treating seed. At the suggestion 
of Dr. I. E. Melhus, Chairman of the Upper Mississippi Valley group of the 


War Emergency Council, studies were begun in 1942 as a part of the vege- 


table seed treatment program for the American. Phytopathological Society. 
Dr. R. H. Porter of Iowa and Dr.: W. D. Crosier of New York established 
contact with the seed trade and with official seed analysts, and the writer 
a proached the plsnt- pathologists throughout the United-States. These ac- 
tivities were incorporated into the program of the War Emergency Coun- 
cil's sub-committee on. fungicides under the chairmanship of Dr. J. G. 
Horsfall during 1943. It is the surpose of this report to review the facts 
obtained to date on the possibilities of encouraging seedsmen to eee 
vegetable seed before it is distributed. 


B. Problems Involved in Inaugurating 
a Program of Pre-Treating Seed 








There are many obvious advantages in having the seed treated at the ware- 
house before it is distributed to the growers. Some of these are as 
follows: aw 


Assures more general use of seed treatments. 
2. Assures proper use of chemicals and will avoid waste by carelessness, 
excessive dosages, and misuse. It wili be much easier for us to ad- 
vise a relatively few alert, well-organized seedsmen than to control 
the activities of every gardener and farmer. Furthermore, it is. - 
possible to use the exact minimum concentrations on large, bulk 
treatments in a fashion never to be obtained on small packets by the 
grower. 
3. Promotes econoily and efficiency in distributing fungicides. 
a. Manufacturers of fungicides can sell wholesale directly to 
a few customers. 
~b. Eliminate salesmen and retailers ‘and thereby release labor 
for other war -.efforts. 
c. Eliminate inventories of chemicals on retailers' shelves 
and thereby release a large supply for immediate use. This 
benefit alone would do as much to increase the available 
supplies of chemicals as any other change we could suggest 
in use of chemicals. 

































Eliminate much of the demand for small containers to hold 
quarter-pound to five-pound lots of chemicals. Containers 
are critically scarce and could be released for other uses, 
e. Eliminates the labor and machinery used in packaging small 
samples of chemicals. 
f. ‘vould proiote efficient distribution of chemicals direct 
from central warehouses to the people who use them. This 
would keep available supplies mobile so they could be 
shifted to the locality where needed, and would permit 
greater control and planning over manufacture and use of 
fungicides. 
Eliminates the possibility of buying a pound of chemical to treat a 
few ounces of seed. .The excess is either discarded or often left ar- 
ound the house or barn where it is a hazard to children and livestock 


There are also many disadvantages to be overcome if such a prograii is to 
be inaugurated at present. Some of the arguments frequently advanced 
against such a program have been as follows: 
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. Treated seed cannot be distributed through the mails. 


Supplies of seed-treatment chemicals are inadequate. (Pariially true 
but could be overcome by more efficient methods). 

It would be difficult to secure the necessary additional labor for 
treating the seed. (A sound argument). 

Impossible to provide necessary new equipment. (Could be improvised). 
Unsold stocks at end of year could not be used for food, or as live- 
stock feed. (True) 

Treated seed lose vitality upon storage more rapidly than untreated 
seed. (A misconception so far as most safe fungicides are concemnned. 


. Seed treatments deteriorate upon storage of seed, therefore they 


could not be apnlied well in advance of the planting season. (This 
applies to very few fungicides). 


. There are no treatments universally adapted to all climates and all 


soil types. 

The scientific experts cannot agree on a uniform set of recommenda- 
tions; therefore the seed dealer cannot be assured of their support if 
he treats his sced. 

The public does not demand treated seed; therefore there is no sales 
advantage to the companies who go to the expense of treating. 

In some localities, there will be active sales resistance to purchase 
of packages marked with "poison" signs and a warning about use of 
treated seed. (Probably an authentic argument but can be overcome by 
education) 

The average gardener regularly plants an excessiye number of seeds 
and thins to stand, therefore no particular damage is done by a 

15 to 60% stand loss. (The obvious answer to this is that he over~ 
plants because he has come to expect stand failures a fair percent- 
age of the tine. Accurate seeding rates can never be recommended 
until the extreme losses during unfavorable weather periods are pre- 
vented by treatment) 
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13. The seed treatients are »oisonous and present a health hazard to work- 
: ers in seedhouses and to growers. (True, but new materials that are 
fairly safe can be used on many crops). 


These and similar arguments must be answered completely if we are to se- 
cure the support of the seedsmen in this program. Most of the technical 
arguments arise from misconceptions and inadequate infprmation as to the 
nature and value of treatments. These can be answered quite easily. 

Other arguments such as those in 8, 9, and 10 are not fully authentic 
but contain enough truth to emphasize the plant pathologists' failure in 
presenting their case to the public. 

The seedsmen have a right to demand that the plant pathologists define 
their position more clearly before making any nation-wide recommendations 
for seed treatment. In order to do this, a careful survey was made of the 
plant pathologists throughout the United States to determine: (1) their at- 
titude regarding the need of pre-treatment, (2) the extent to which they 
would endorse a uniform set of recommendations, and (3) the recommendations 
(as of May 1943) in vogue in different States. These reports are sumar- 
ized briefly in the following 3 sections. 


C. To ‘ihat Extent Will the Plant Disease Specialists 
Support Seedsmen Who Pre-Treat Seed? 








_ In ofder to determine whether the people who make recommendations to the 
growers throughout the United States would support a program of treating 
seed a questionnaire was sent to interested research and extension authori- 
ties in each State. The following questions were asked of these special= 
ists: 


Do you believe pre-treatment of vegetable seed desirable? 

Do you believe pre-treatment of cereal seed desirable? 

Do you believe pre-treatment of corn seed desirable? 

Do you believe pre-treatment of cotton seed desirable? 

Do you believe pre-treatment of flax seed desirable? 

Will you support a program of pre-treating vegetable seed to the 
extent of giving it effective publicity in your State, by providing 
press releases for newspapers, delivering radio talks, discussions 
before garden clubs and other groups, or by special means such as 
bulletins and extension news? 

Would you be willing to educate the victory gardeners of your State 
as to the benefits from buying treated seed by working directly 
with their councils? 


Answers were received from the following 47 specialists throughout the 
United States: 
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Arizona 

Arkansas . ah 
California .... 
California .. 
Connecticut 
Florida .. 
Illinois. . 
Indiana 

Indiana 

Iowa .. 

Kansas . 

Kentucky .. 

Maine ... 
Maryland... 
Liassachusetts 
Massachusetts 
Mimesota .. 
Mississippi . 
Missouri . . 
Montana ... 
New Hampshire 

New Jersey... 
New York... . 
New York... 
New York... 
Nerth Carolina 
North Dakota 

Ohio 

Ghio 

Cklahoma .. 
Cregon... 
Pennsylvania 
Rhode Island 
Tennessee . 
South Carolina . 
South Carolina 
South Carolina 
South Dakota 
Vermont ..° 
Virginia 
Virginia. . 
Washington ° 
West Virginia .. 
Wisconsin a . 
U. S. Dept. igre (Extension 


Service) . j ee 


U. S. Dept. Agr. (Bureau of 
Plant Industry Station, 


oe: e226 -@&. &. ee @. 4 


Waryland) Pet cae Wee ee 


U. S. Dept. Agr. (at Geor- 
gia Coastal Plain Experi- 
ment Station) ..... 


J. G. Brown 

V. H. Young 

L. D. Leach 

W. C. Snyder 

J. G Horsfall 

W. B. Tisdale 

M, B. Linn 

R, W. Samson 

Charles Gregory 

R. H. Porter and I. E. Melhus 


‘Botany Dept. (L. E. uelehere) 


W. D. Valleau 

Donald Folsom 

C. E. Cox 

0. C. Boyd 

E. F. Guba 

C. J. Eide 

J. A. Pinckard 

C. M. Tucker 

H. E. Morris 

M. C. Richards 

C. M. Haenseler 

Charles Chupp 

George L. McNew 

Willard Crosier 

H. R. Garriss and D. E. Ellis 
W. E. Brentzel and F. G. Butcher 
C. C. Allison 

J. D. Wilson 

K. S. Chester and J. H. iicLaughlin 
F. P. Me"horter 

R. S. Kirby 

F. L. Howard 

C. D. Sherbakoff 

W. C. Nettles 

C.. J. Nusbaum 

C. N. Clayton 


_W.- FP. Buchholtz 


C. H. Blasburg 

R. P. Porter . 

E. K. Vaughan 

C, J. Gould 

J. G. Leach 

J. C. Walker and R. E. Vaughan 


' R. J. Haskell 


Doolittle 





The answers of these men are summarized in Table 76: 


Table 76. Opinion: of plant pathologists in different Sti tes regarding 
pre-treatment of different seeds. 
Report from: Opinion regarding cifferent questions 
: Is pre-trezctment desirable? :Amount ::Inform 
:Vegetzble : Cereal: Corn : Cotton : Flax : of : victory 
$ H : 3 :publicity®@: gardeners 
Question (A) (B)___—(C) (D) (B) (F) (G) 
1. Ariz. Yes Some : No No RT : Yes 
2. Ark. : Yes :: Jee : Be ¢ Tee : : Yes 
3. Calif. -+ Yes : No : No : No : Yes 
-&. Calif. : Yes 3 > o— 3: : : No 
5. Conn. :; Yes $ : No 3; : : Yes? 
6. Fla. : Yes : : Yes : Yes 
Te Baas : Yes : : Yes 
8. Ind. : Yes : Yes 
9. Ina. q Yes : Yes 
10. Lowé Yes : Yes> 
11. Kans. : Yes : Yes? 
12. Ky. : Yes Yes 
L3s He.¢ Ries . . ° . 2 © Saeniep 
14. iid. Yes : Yes? 
Mess. Yes : Yes 
16. Mass. : Yes : Yes 
17. Minn. : Yes : Yes> 
18. Miss. : Yes : Yes 
Mo. : Yes : Yes 
Mont. Yes Yes 
21. WN. : Yes : Yes 
Yes : Yes 
Yes : Yes 
24. ‘ : Yes Yes 
} Yes : Yes 
Yes 
: Yes 
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t Yes 
ate : Yes 
28. j Yes : Yes 
29. Ohi Yes Yes 

i Yes $ 3 3 3 5° ed 
Yes : = : : : Yes 
32 Pa Yes : : Yes ; : : Yes 
$ Yes 3 : : 3 1 s Yes 

34 : Yes : $ : : 3 : Yesb 
35. 8S : -- : : : : :-- 
36. : Yes : : : : as 

: Yes $ a ae : ose. 8 --— 
38. Yes : : : : 

Yes 3 $ $ 3 : Yes 
Yes : 3 


LP ee PRP Pie rr I me 


R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 








(Table concluded on following page) 
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Table 76 (concluded) 
Report from: Opinion: regerding different questions 
Is pre-treztuent desireble? : Amount :Infornu 
Vegetable : Cereal: Corn : Cotton : Flex: of :victory 
: : :publicity :gerdeners 
; (E) (F) (G) 
4 : 














(uestion —° (A) (B) 
41. Ve. Yes Yes 
42, ieash. Yes Yes 
be UWes Yes Yes 
44. iiis. Yes Yes 
£5. USDA Yes Yes 
-46. USDA Yes -- ~ Yes 
“47. USDA Yes --TA Yes 
“© gmount of publicity: P -- prepure press releases; R -- deliver radio 
teulks; T -- personal anpecrence before grower groups; A -- write 
erticles for extension relezse, bulletins, end journels. 
b Yould delegete csuthority to a collezgue within the Stite. 
C Dute for Stete on seec trectments not yet completed 
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Yes 
Yes? 
Yes 
Yes 
Yes 


Yes 
Yes- 
Yes 
Yes 


os 2° 


Yes 
Yes’ 


ae ww 
HHI ga 


ee ee ee ee ee ee ee 
ee ee ee ee ve ee ee 
ee ee oe ee ee =) 6)6©/*6e 
ee ee ee ee ee ee se 
ee ee ee ee ee ee ee 
eo 06 os 08 e8 ef ef 
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An exeninetion of the telul:ted information shovs uncnimous cgreement 
on the need of seed treztment for most of the crops with which these 
vorkers are femilicr. They believe emphetic:liy thet the seedsmen would 
be performing « commend: ble public service by trezting seed before it is 
peckeged. They are willing to support the seedsmen who participate iy 
publicizing the merits of trected seed. Most of them would even go so 
fer es securing petitions for pre-tre:ted seed from victory gcardeners to 
recssure seedsmen if the letter required additionul evicence of their 
support and clso of the practiccl cdventiges of supplying tre: ted seed 
to the home gardener. 

From miscellcneous comments returnea with the questionncire it is ob- 
vious that verv few, if uny, of the Sti te euthorities wish to high-pressure 
the seec producers end retuilers into tre.ting seec cguinst their will. 
The winimous sentiment seems to be thet plint puthologists shouid cssist, 
cooper: te with, und advise 211 seedsmen, and cssure them of active sup- 
port for those who find it possible to trect seed for their customers. 

‘Most: pethologists feel thet under the terms of such a cooper:.tive effort, 
& progiam of pre-treeting «11 pecket vegetable seed will flourish and 
eventuzlly become « stinderd prectice among’ scedsmen. 


D. A Set of Stindird Recomaendetions for 1944 





The cooper: tive seed treztment tests of 1940, 1941, cnc 1942 had pro- 
vided cbmdert sound deta; therefore it wes possible to pick out certein 
tre:.tuents for various vegetsbles that seemed universilly effective. On 
the busis of this inform:tion the workers listed in-the preceding section 
were asked for their opinions regarding the following recommendations for 
their stites: 





Lima becns trezted with Spergon ut .201% by weight (2 oz. 
per bu.) 

Beets with cuprous oxide «t 1.5% by weight. 

Sweet corn rith Semesen Jr. at .17% (1.5 oz. per bu.) 

Pees with Spergon at .17% (1.5 oz. per bu.) 

Spinech with either zinc oxide or cuprous oxide :t 1.5% 


The replies to these suggestions have been condensed in T:.ble 77: 


Ti.ble 77. Oninion of cooperctors in different Stites regurding the 
proposec uniform seed tre: tment recommendztions. 

Report from: Acceptence of proposed tre:..tment 
Lime. been Leet Sweet corn Peis 

Yes -- ae 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 

Yes == 
Yes Yes 
Yes Yes 
Yes Yes 
-- Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes. 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 








Spinech 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 





hriz. 
Ark. 
Calif 
Calif 
Conn. 
Fla. 
Ill. 
Ind. 
Ind, 
Love 
Kens. 
Ky. 
Maine 
Mic. 
Mess. 
liess. 
iiinn ° 
iiss. 
[uO » 
ont. 
N.H. 
NJ. 
Bt. 
N.Y. 
N.Y. 
H.C. 
N.D. 
Ohio 
Ohio 
Okla + 
Oreg. 
PEs 
Bebe 
Tenn. 
S.C. 
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Table 77 (concluded) 




























Feport from: Accepti.nce of provosed tre.tment 
: Lime been : Beet : Sweet Corn : Peas : Spincch 

x. &.C. : Yes : Yes : Yes : Yes : Yes 
37.5.6. 3 Yes : Yes ; Yes : Yes ¢ Yes 
36. Sil, : Yes $ Yes : Yes : Yes : Yes 
33- Vt. : Yes : Yes 3 Yes : Yes : Yes 
40. Va. : -- : tes : -- 3 Yes 3 Yes 
41. Ve. $ Yes $ Yes : Yes ; Yes : Yes 
42. esi. 3 Yes : Yes 3 Yes ; Yes : Yes 
hoe UsFaie: 2 Yes : Yes : Yes : Yes : Yes 
44. iis. : Yes : Yes : Yes : Yes : Yes 

5. USDA : Yes $ Yes : Yes : Yes : Yes 
46. USTA : Yes : Yes 3 Yes : Yes : Yes 
47. USD. : -- H -- . : -- : -- 
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© Treatment all right but not necdec in this State 















The cooners.tors who responded to the cuestionnaire were in surprisingly 
close egreement with the suggestions. Although several of them expressed 
« césire to.name alternate treatments for their Stites, they were prec- 
ticelly unenimous in endcrsing tle suggested treztments as being highly 
effective for their area, This compilation shoulic settie once and for 
ell the question of whether plant pathologists cen agree on e set of 
treetments. The seedsmen who deel in interstate business can rest gs- 
sured that seed treetea with these particulir weterizls will be encorsed 
uy competent authorities in the creas where they are to be sold. 

The compilation in Table 77 must not be construed es the preferred treat- 
went in «ll of the “tates. Several authorities believe other materials 
to be equal to these or even slightly superior for these pients for their 
perticuler localities. furthermore, these standurcs muy be changed from 
year te yecr as adequate experience is obtcinec with other trectments. 
Undoubtedly, there would be considerable sentiment for the use of Arcséen 
on spinech and sveet corn in vies of its excellent performemé in the 1943 
cooperative tests reportec in other articles of this series. 















E. lint treetments sre Being Recowmendec in Different Stztes? 












In orcer to secure some indicetion of the preferred treatments in dif- 
ierent Stetes, the cooperators were esked to nominate their first, second, 
and third choices for all vegetable crop seeds anc the preferred cossges. 
These deta have been summerized and are on file with the committee chair- 
men. 









F. Postel sepgulations affecting Shipment - 
oi Treeted Seec through the Mails 

















Although severel seed dealers have been distributing treated seed through 
the mails for several years, some retailers expressed concern that they 
would run afoul of postal reguletions if they inaugurated a program of 
pre-trecting veget:ble seed. The committee, therefore, devoted consider- 
«ble study to the existing regulations and conferred with the proper cu- 














89 











































thorities regarcing certuin changes that seemed desirable. It may be 
i worth while to sumiarize the results of these investigations, in order to 
cleur up certain misconceptions prevelent among both plant pathologists 
and secdsmen, 
The following poste] regulations were found to be in effect on May 27, 
1943: 


1. Treated seed ere admissible to the mails. 
2. Wo specific regulztions on the shipment of treated seed hive been 
in force. 
3. . The rigid reguletions controlling the shipment of fungicides could 
be invoked ugzinst seed that carricd these fungicides. The Postal 
Laws and Regulzetions specify that cartons of fungicides must be 
merked "Poisonous Composition" end bear the m.aufacturer's libel 
= (Section 588, paregraph 4b). The fungicide must be enclosed in 
1 an inside contciner of metal, glass, or fiber, ind these, in turn, 
ey must be packed inside e box with ample cushioning meterial to pre- 
" vent breakage and in the czse of liquids to ubsorb the fungicide 
| should inside container be broken (Section 590, peregrziph 4f). 


Since it wes obvious that these restrictions on pz-ck:ges would cause 
seedsmen considerable difficulty if they were applied to trected seed, 
the Committee conferred with iir. J. D. Hardy, Genercl Superintendent of 


: the Division of R:ilwey licil Service, Post Office Lbepartment, regerding 
aes a more practicel «rrengement. iir. Herdy suggested that sezled envelopes 
or packets should first be placed in « cardboard box or boxes cnd then 
ir in a fiber mailing box before they would be eccepteable for mailing. [Ile 
am did not consider it desirable to have the envelopes loose in the outside 
contuiner. 
n It is obvious that even this lenient requirement would entail extra 
13 packages and labor, <nd would work a hereship on seedsmen. This ruling 
ws considered unduly strict beccuse 99.8% of the packet consists of seed 
and the 0.2% of fungicide is so firmly «ttiched to the seed thet there is 
practicelly no chance for it to esccpe into the mail and create e nui- 
sence. After considering these extenucting circumstances, lir. Hardy ac- 
i cepted our suggestion for «cmitting the regulzr packets cs long as they 
nd, are protected by < second covering. In a letter to the writer, deted 4 
Pa July 27, 1943, he svccificc, ‘a 
as "Seeds treated with a fungicide will be cccepted for transmission in 
the m.ils whminclosed in two strong envelopes, the inside envelope to 
contain the seed. In no cese should the envelope bulge from too many 





seed inclosed." 


ough This final ruling would appear to be very reasonable and broad-minded. 
It specifically exempts treated seed from the rigid rules governing ship- 
ment of fungicides in bulk, It places considerable responsibility on the 
seedsmen, but it will not czuse: them any particular difficulty since the 
stendard packages now used by most companies will be acceptable. The seed 
distributors will heve to tuke precautions to be certain that: 






All packets and boxes have the flaps completely and firmly sealed. 
Envelopes are not overloaded so es to create excessive internal . 
pressure. , 

Single envelopes or packets are enclosed in « strong envelope 
before mailing. ea 
Orders involving several packets are enclosec in strong evelopes 
or preferably in strong curdboard or fiber boxes that will pre- 
vent crushing from external pressure, 


The Committee trusts that these facts will be of interest to seed dis- 
ne ibutors end will encourage them to go ehead in treeting seed thet will 
iter be transmitted through the mails. The Committee also feels that a 
vord of commendation of the Post Office Department's cooperative ettitude 
and ‘very courteous handling of this metter is fully werrented. 

A mwemorendum covering the facts outlined above, end in the seme wording, 
was submitted to dir. Mardy on August 4 and wes approved for publication 
by him in e letter to the writer on August 15 (filed in their correspon- 
dence under code RyHs-Il). 


G. Summary of Status of Project 
on Pre-Tre.tment of Vegetcble Seed 








The data obtained to date end presented in this report show th<.t there 
ere practically no techniccl obstacles in the way of the program for pre- 
treatment of vegetable seed. Therc ere several good trestments for each 
crop and most of these seem to be universelly effective. It is possible 
to pick from emong these at least one for each crop thet is relatively 
non-toxic to humen beings. The plant pethologists heve agreed upon « uni- 
— set of treatments for the principal veget: bles, but detcils must 

till be worked out regarcing minor crops and certein sced disinfectants. 
Of the stendard treatments adopted to date only one (on sweet corn) is « 
violent poison cnd this material undoubtedly could be replaced safely by 
less toxic matericls such es Arisin, or Spergon. 

The seccdsman who dez.ls in intersti.te business needs to use only one 
treatment on « given crop. In cuse he is interested in preferred trect- 
ments for any locality in the United States, he con obtain information 
from this committce es to whether it differs from the stendz:rds. Those 
sceésmen vho follow these recommendations cen expect reasonable support 
ind uctive promotion from plant pethologists. The postal regulations have 
been modified so thet seedsmen will not have to alter their mailing pack- 
ages or go to upprecicble extra distribution costs if they treat the seed 
before distribution. 

As uo matter of fact, about the only concrete arguments still stcnding 
egcuinst ineuguriting the progrim are the mechanical difficulties in- 
volved. There is no question that the seedsmen will find it difficuit at 
this time to secure additioncl equipment. cnd lzbor for this edded scrvice 
and supplies of some chemicals will be inadequzte. In spite of cll this, 
however, at least one major seed house operiting throughout the nation 
hes ineugurated a comprehensive progrim and severcl others have indicated 
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an interest in incugureting a modest program. 

The plent pathologists are under un oblig:tion to push their publicity 
program on seed treatments. They must educate the growers as to the val- 
ue of seed treatments and the advantage of securing pre-treated seed 
wherever they are cvailable. Efforts must be continued to keep the list 
of approved treatments up to dite. 

NAUGATUCK CHEMICAL DIVISION OF UNTIED STATES RUBBER COMPANY, NAUGATUCK, 
coum (Formerly «t New York State Agricultural Experiment Station, 
Geneve.) 





XVII. COOPERATION OF SEEDSMEN IN TREATING SEED 
BEFORE DISTRIBUTION 








Willzrd Crosier and R. H. Porter 


Contacts were made during 1943 with various seed trede. groups in or- 
der to further the seed-trectment program. It was considered necesszry 
for the plant pethologists to obt~in information on the stzitus of seed- 
trectment practices in verious seedcompenies before offering their ser- 
vices or suggesting any changes. Undoubtedly cny sudden exp:nsion of seed 
tre:.tments would create certain problems for seedsmen, officiel ¢nilysts, 
end releted agencies; therefore, circular letters cnc questionnaires cs 
well <s personal contects were employed in exchinging informetion. 

The seedsmcn expressed onsider:ble interest in the project znd were ful- 
ly cooper:tive. In addition to supplying information ebout their tride 
practices, several of them submitted simples of pet., spinach, cnd lime 
becn stocks for tests. The information obtcined from the seedsmen and 
these coonerative tests cre bricfly summ rized in this report. 


Seedsmen's Opinion Regarding Treatment 
of Seed Before Distribution 








Questionneires were mailed to many of the seed houses throughout the 
United States shortly after the cuthors joined the committee in Merch, 
1943. The :nswers received und results of « simil:r survey made by the 
junior cuthor in 1942 showed thi.t the secdsmen were fully awre of the cd- 
vintiges of seed treatment ond were treating seed for their ovm foundc- 
tion stocks und for thcir customers. Wany were hesitent, however, <bout 
initi:tiag « seed treatment progrim becczuse of labor and metericl short- 
‘ges, lick of demand, cnd the heclth haz.rds involved. The seed trect- 
ments used were those recommended by State experiment sti tions and the 
U. S. Depurtment of Agriculture. 

Most of the secd companies gave on affirm.tive cnswer to the question 
"SJould you be willing to tre:.t your picketed seed if you were convinced 
it was of value to you?" All those replying to the questionncire re- 
quested cdditionczl inform:tion on the subject of seed treatments, and mcny 
of them pointed out the specie] problems th:t would conffont them. Typi- 
cvl comments were cs follows: 


1. "Vie have well recognized the vi.lue of certain seed protectants cnd 
heve used tiem over a period of yecrs", but... "there is the mtter of 
securing sufficient quentities of seed protectunts to trect even a smell 
portion of the tot: 1 «mount of vegetzble seeds." 


2. “At present the drawbacks are time, d:nger of mixtures, cnd discom- 
fort to employees in pc cke ging." 


3. “It would probably be impossible to treat all seeds sold on account 
of scarcity of lebor ind mutericls. For some vegetable seeds we. cre not 
sure about the proper m.terizl to use, cand in these cases we simply have 
tre:.ted seed only on the customer's request." 
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Current Seed Tre:.tment Practices 





Several compenies provided information on the extent to which they use 
seed treatments. Practically «11 of those who produced seed or mcintain- 
ed foundation stock used treated seed.in their own plots. The progrem 
for treating their customers' seeds veriec widely. Only~one: company 
treated <1l1.seed of the 7 vegetables specificclly mentioned in -the quest- 
tionnaire. Severel others, however, were willing to treet the seed upon 
request. The records on 5 companies that were kinc enough to supply com- 
plete information have been summirized in Table 78. 


Table 78. ‘Types of seed trectments used by different seed companies 
.: on 7 vegeti.ble Crops. 








Kind of seed: Protectent used by& -_3Extent of treating by 
treated : I i: . See. £ i ee : V lL : Idsiits IV: ¥ 








: ; ; : : 
Beets :co® 20 :00 +0O- : CO... :ac: AC: Rt Ts P 
Cucumbers : CO : ZO : Hg : CO/Hg : -- : AC: AC: °R: Ts -= 
Lime becns :‘Sp -.: — : Sp : Sp : Sp ; ACs —-: Rs Ts P 
Melons : CO/Iig : ZO/Hg.: Sp/lig : CO/ig : -- : AC: AC: Rs Ts -- 
Peas - : Sp : So .: Sp : Sp $8, A : ACs ACs Re Te 
Spinach _: : ZO : ZO : CO .: CO,Z0 : CO : AC: ACs R: Ts. P 
Sweet corn : Sp : <-- : Sp, SJ: SJ - SJ : AC: -—-; Rs Ts P 





© The. seedsmen contributing to this report are: I, Eastern States 
Furmers' Bxchunge; II, Southern Stites Coop., Inc.; III, Associated 
Seed Growers, Inc.; IV, Ferry-Morse Seed Co.; und V, Robson Seed 
Farms. 
The symbols usdare cs follows: A, Arescn; CO, rec copper oxide; 
Hig, mercuric chloride; S, Semes:n; SJ, Semesan Jr.; Sp, Spergon; 
end ZO, zinc oxice. 
C The symbols used ure ¢s jollows: AC, for all customers; P for part of 
customers; R, upon request only; cand T, for tric1 and foundation 
stocks only. 
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It is of interest to note that spinach end pea seed cre being treated 
more estensively than th:t of the other crops. This undoubtedly is due 
to the grecter susceptibility of these seed to deczy and of the seedlings 
to ri ay gered Kiost of the trectments being usec cre prim:rily seed pro- 
tectunts. However , in the cise of melons cnd cucurbits, the bichloride 
of mercury Cip is commonly used as « disinfectant prior to the epplication 
of « protectant. 


Results of Tricls with Typnic:1 Seedstocks 





Since it has been shown that different seed stocks, even within the same 
variety, differ wicsly in their responses to seed treatment, severel grow- 
ers were invited to submit stock typicul of those used for the packet 
trade. It was hoped thet records would be obtcined on a typicsl cross 
section of the seed being used by the trade and ut the same time interest 
would be aroused in seec treatments among any criticcl seedsmen who were 
skeptical of its value. 
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Severel stocks of pez.s, lime beans, and spinech were tre:.ted with aif- 
ferent materizls ind planted in « series of tests under different condi- 
tions in New York cnd Iowa. The treatments cppliec were: to peas, Arasen 
it 0.12% end Spergon ct 0.21%; to lima becns, Arascn at 0.12%, Spergon et 
0.21%, end Fermute at 0.21%; and to spinech, Arasen at 0.5%, Spergon ct 
1.0%, «nd zinc oxide et 1.0%. The results fiom severt.l tests made in New 
York State are summerized in Teble 79. The treztments were decidedly 
beneficial in neurly all tests. Even the sterchy-seeded Alaska variety 
of peus that is not very susceptible to seed decxy geve substantially bet- 
ter emergence when treated. 


Table 79. Effectiveness of seed treatments in improving the emergence 
of different seed stocks under New York conditions. 
Varicty of seed : Where :Emergence from seeds trezted with 
:pl:nted :Check : Arasen : Spergon : Fermate 











Peis 








Thomas Laxton Field H 
Thomes Laxton : Greenhouse : 
Alzska : Field : 
Little Mervel : Field : 
orlds Record : Field $ 
Wisconsin Perfection Field : 





Lim: beans 
Field : 
Greenhouse : 
Field : 
Field : 
Field 3 
Field 3 





Forchook 

lorchook 

Henaerson Bush 
burpee's Bush 
Burnee's Lerge White 
Emereica Bush 





Spinach 

Viking : Field : 25.-3 32 : : 35 
Viking :: Greenhouse : 46 oe:.3 

King of Denmark : Field 3 aa: 8 —- : :. ae 
L. S. Bloomsdzle Field : 28 : 30 g : 39 
L. S. Bloomsd:le Greenhouse : 62 : 71 : : 67 
King of Denmark Field e SB -e feos > 3 
King of Denmark : Greenhouse :; 47 55 : : 54 











A similur series of tests was made with some of the sume seed lots un- 
der Iowe.conditions. Emergence records :re given in Table 80. Although 
better conditions prev:iled for seed germinztion, cll lots of spinach 
benefited from treatment and there was a slight improvement in the pests. 
No lima beens were tested in Iowm., 











Table 80. Effect.of seed treatments on emergence of were sown under 
Iowa conditions, 





Seed treated Percentage of emergence 











Crop 3: ‘ Vericty. : Check ;: Arzsan Spergon : Zinc oxide 
Peas : Thomas Laxton : 87.0: 94.6 ": 89.4 °: aoe 
Spinach : Viking : Sie t Ts tr Be 64.6 
Spinach : L. S. Bloomsdele +: 54.8: 69.6 : == : 67.6 
Spinach ; King of Denmark : %©.8 : 44.0' "3 ‘+= : 44.4 








from Specjzi Groups, 





‘ Support 





In addition to correspondence with. seed compinies, personel contacts 
were m.de by plint pathologists in different sections of the country. 

Sone of the following observetions further emphisize the growing interest 
of seeasmen in seed treatments. 

Dr, L. D. Leach of Devis, Caldfownic., reported on interviews held with 
seecsmen «t the P:.cific States Seeasmen's Association meeting in June 1943, 
le found seedsmen interested, some practicing treatment, anc some feeling. 
that « progrim of the kind advoc:ted is inevit: ble. He recommended thit 
our progrim for the first ye:r be limited to « few crops which cre quite 
susceptible to dimping-off end that the chemic: ls employed should te cb- 
solutely sife to both the crop end to huncn beings. 

Dr. A. N.. Brooks of Floride. ws invited to speak before the Floride. 
Seedsmen's Association cna receivec offers of their cooperation in the 


- progream.of séed treztment. Later he and Dr. , B. Tisdele providdec min- 


eogriphed circuirr to cssist those interested in the project. 
The senior cuthor prepzred an article that ws published in the Seed 


World... sir. Helgoson, the editor, has indic:ted his whole-hearted coopera- 


tion in the project of improving the performance of seed stocks. Similar 
fevoreble publicity for pre-tree tment was obtcinea in an erticle by P. W. 
Dempsey published in The Flcwer Grower 

The junior, cuthor spoks ‘before the newly org:nizec vegetcble ut pro- 
ducers group of the American Seed Trace Associction in June 1943, end pre- 
sented data ‘on the treatment of peus, spinach, onions, und other veget<ble 
crops obti.ined in < specizl laboratory method using Pythium-infested soil. 
The interest of those who attended the weeting indicated th t seedsmen 
will cooperéte in so fur cs they consider. it sefe und practicel. 

In order to prevent any misunderstincing with persons interested in seed 
cnalysis, Mr. C. A. Stchl, presicent of the Association’ of (fficial Seed 
fnelysts, wos consulted: ebout the program for encouri.ging’ pre-trec.tment 
of pecketed seed, The tidesprezd cpplic:tion of fungicides might present 
certain problems of hes 1th to the cnulysts and require revisons in methods 
of testing vicbility. iim. Stchl wes of the. opinion thet there would be 
no serious objection to testing tre:tea seed provided non-poisonous mater- 
icls were usec. 





























Postal and Libeling Regulations 













Both Mr. Stahl,end Mr. W. A. Davidson, of the Grain and.Feed Division, 
U. S. Depertment of agriculture, were of the opinion that postal regula- 
tions should be sufficiently lenient to permit distribution of treated 
seea, end the letter cooper:.ted with the Committee in contecting the pos- 
tal cuthorities on the subject. The postal authorities have <egreed to a 
simple, sefe p.ckage for treated seed, us reported in the preceding ar- 
ticle of this series. 

The “rules and regulations" of the Secretery of Agriculture for the 
entorcement of the "Federal Seed Act of August 9, 1939" contain no men- 
tion of the lebeling requirements for chemically tre:ted seed. Likewise, 
the suggested "Uniform Stite “eed Liew of June 12, 1940" does not cover 
the necesscry l:beling for treated seeds. The United States Pure Food 
end Drug Administretion requires, however, thut seed trez.ted with poi- 
sonous materials should be libeled. Seedsmen now mark plainly all con- 
tciners of trected seed with "Poison", "Tre:ted Seeds", "Treated with 
Seiescn", or similar design:tions. In order to remove the possible 
siles resist:nce to packets m.rked "Poison" cnd to protect children cnd 
smzll cnimzls, it is cdviscble that vegetable seeds be tre:ted with a 
10n—poisonous mterizl. The simple stztement "Trez.ted Seeds" would then 
suffice and should provide on incentive rather then an obstacle to buying, 
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There seem to be very few difficulties in the way of developing ca gen- 
er:l program of trec.ting seec before distribution, aside from the diffi- 
culties seedsmen will experience in securing labor and equipment. All 
of the more progressive seed houses are fully cware of the benefits to 
be obtcinec from use of seed trectments. Most of them reclize thzt even 
the best quality seed my be protected from dise:se org: nisms so thet 
it vill give better performance by treatment. They cre perfectly willing 
to tre: t seed for their customers is soon «s supplies of fungicices be- 
come uvcilzble,. 

The yecers immedi:tely chezd mzey be in opportune time to promote gen- 
er:1 use of seed trectments in spite of the physical obstacles to be 
overcome. The Americin seedsmen will be confronted with « serious prob- 
lem in supplying the phenomenally he:vy demends during 1944. The con- 
mercizl puck will be 5 to 10% less then that of lest yecr, and the. ace- 
mna grecter, In uddition to the increased domestic demand, lerge quin- 
tities of seed must be supplied to Englind cna to the liber.ted «recs of 
Russic:, Itzly, end Africae. The seedsmen are anxious to meet these un- 
prececented cemends by mcking more effective use of stocks by such prac- 
tices «.s seed tre:tment thet woulda permit lighter seeding rates. The ex- 
tent of domestic consumption «lone is scarcely rezlized by the averige 
person. For ex:zmple, «bout 18,000,000 p:ckets of vegetible seed were 
vended in New York State clone curing 1943. 








There seem to be no serious legal restrictions on the trectment of 
packet seed, and the seed analysts appzrently have no objection to the 
seed tre: tment program. A serious effort should be made to develop non- 
poisonous trectments for use on vegetcble seed. This has lergely been 
accomplished by the discovery of the effectiveness of Spergon, Arasan, 
end zinc oxide, 

NEW YORK STATE AGRICULTURAL EXPERIMENT STATION, GENEVA 
I0vA STATE COLLEGE OF AGRICULTURE AND MECHANIC ARTS, AMES 
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